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THE RAID 


It was well afti r midnight when a detachment of Crom- 
well’s hard-riding cavalry swooped down on the tiny village 
of Woolcsthorpc i* Lincolnshire. The Civil War in 
England, in 1650, was ‘?till being carried on by bands of 
fanatical royalists, even though Charles I had been be- 
headed by the puritans the year before. 

The leader pulled his horse up hard and stopped in front 
of a two-storey stone manor house which in the moonlight 
looked like a deserted fortress. He dismounted quickly, 
ran to the low narrow door facing the road and pounded on 
it with the handle ol his sword. There was no response 
from within. He became impatient and proceeded to 
hammer out an even louder sumnions. 

“1 hear a stirring,” jie said, turning to his men who were 
waiting bShind him with cocked muskets. 

“They’ll get away,” olgservcd one of the soldiers, “if we 
tarry here too long.” 

“Someone is coming now,' &aid the man at the door. 

There was a fumbling with the latch and soon the door 
swung slowly open, revealing a tall white-haired woman 
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whose protective arm was around the shoulders of a wide- 
eyed, tense boy of about eight. 

“Did you see Wentworth’s gang go by here?” asked the 
leader sternly as he eyed the elderly woman with open sus- 
picion. 

She shook her head as she tried to control her trembling 
lips. “No one went by here, sir, no one.” 

“We know they fled in this direction,” said the leader 
coldly. “Arc you sure they’re not hiding in your house ?” 

I’his time he didn’t wait for an answer, but pushed the 
frightened woman aside and motioned two of his men to 
help make a search of the manor house. 

There was resentment as well as fear in the boy’s eyes a.s 
the soldiers’ boots clattered over the stone floor of the low- 
teilinged main room. Carrying candles .whose light was 
reflected in pin points of red from the bright copper bot- 
toms of the kitch(‘n utensils on the wall, the soldiers made 
a qui('k tour of the lower floor and found nothing suspicious. 

I'hey then climbed ^he steep stairway to the second 
storey where a thorough search of the bedrooms revealed 
no hidden “malignants”, as the puritans liked to call the 
adherents of the late King. 

“You are certain you didn’t hear a band of about a 
dozen malignants rid^'“ by, Mistress - ?” demanded the 
leader. 

“My name is Mrs. Ayscough, sir. I assure you that I 
neither heard nor saw anyone gjp by during the past few 
weeks.” 

“Ayscough? I thought this was the Newton farm?” 

“It is, sir,” explained Mrs. Ayscough eagerly. “I’m the 
mother of Mrs. Newton - who is now Mrs. Smith. You 
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see, my daughter is the wife of the Reverend Barnabas 
Smith of North Witham.” 

The leader wro*e this information in a little book he had 
pulled from his breast pocket. “And who is this lad?” he 
asked with an inquiring glance at the boy. 

N^rs. Ayscough placed herself squarely in front of her 
grandson, as if prepared to defend him at all costs. 

“His name is Isaac Newton, sir. I am his grandmother 
and he lives with me.” She held her breath as she looked 
squarely into the eyes of her questioner. Surely no one 
would want to harm her Isaac. Still, these were violent 
times, and one could never tell what form of cruelty might 
suggest itself to revengeful soldiers. . . . 

T he leader’s manfier softened. What damage could an 
old woman and^a boy of eight, alone in a deserted area, do 
to the cause of the Commonwealth^ he asked himself. 
He must waste no more lime here. That theie was a nest 
of malignants somewhere near by - he was certain ! And 
he was determined to exterminate that marauding band of 
royalists even if it meant burning down half the farm- 
houses in this troublesome district! 

“Do you have any horses?” he demanded suddenly as he 
snapped his book shut. 

“No, sir. Some soldiers ca nc th^s way a mo ith ago and 
took our last one.*' 

The leader shrugged his shoulders as if to say that it was 
too bad - but war was v^r. “Go through the bam,” he 
called to his men. “Be sure to take precautions.” 

As he turned from the door ne said meaningfully, “Re- 
member, if you have Jicd to us, Mrs. Ayscough, the 
punishment will be painful, very painful.” He paused for 
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a moment before mounting his horse. “Anyone who 
sympathizes with malignants is an enemy of the Common- 
wealth,” he cried. 

By this time his men had completed the search of the 
bam, which was only a few hundred feet from the manor 
house, and found in it neither man nor beast. At a signal 
from the leader, the detachment wheeled back into the 
narrow dirt road and was olf. 

“It’s all over, Isaac,” exclaimed Mrs, Ayscough bravely 
as she tried hard to smile. She hugged her grandson, glad 
that the crisis was over - until the next time. “They 
didn’t do us any harm, did they?” 

The boy eyed his grandmother thoughtfully and did not 
answer. It was plain that he was disturbed not only by 
what had happened today but also by wh^t might happen 
tornoi row or next w'cek or next month. His c hildhood had 
been burdened witli fears for the safety of his grandmother, 
his mother, himself. The raiders could terrify anyone, 
Mrs. A> scough used to say to Isaac’s motlier - let alone a 
youngster awakened in the middle of the night and dragged 
from a warm bed by menacing soldiers! 

Isaac understood what was taking place in the world 
aiound him. Cromwell was bent on destroying the 
scattered followers of^ the royal line - the Stuarts. He 
('ailed them malignants\ to the people, however, they were 
the cavaliers. Though decisively defeated irf the Civil 
War, the cavaliers continued to fjjght guerrilla fashion from 
hiding places in the woods and swamps of the countryside. 
Everv' now and then they would emerge and harass tire 
friends of the Commonwealth by burning down bams and 
destroying crops. 
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The puritan followers of Cromwell, dubbed the found- 
heads because of their closely cropped hair, countered by 
sending detachm^'nts of fast-moving cavalry to ferret out 
the rebellious cavaliers. Thus every householder, every 
fartner, was suspect. If he aided either the cavaliers oi the 
roundheads, punishment was sure to follow. 

^irs. Ayscough led her grandson back to his small bed- 
room on tlic second floor. For a long time she sat beside 
his bed in the darkness, holding his hand reassuringly. 
Thf'n she felt his grip relax. The bov was returning to the 
blessed world of sleep from which he had been snatclied 
by the pounding on the door. 

He was asleep now. Mrs. A'^ scough tiptoed out of the 
room and went downstairs to sit and think, lor she was too 
overwrought tc^ sleep. 

Isaac had stood up well once again, she said to herself. 
A sturdy lad ! Those frightful raids could disorganize any- 
body. And the youngster had been exposed to them for 
years, alone with his grandmother on an isolated farm. 
The boy had courage! 

“A terrible time in which to live!” sighed Mrs. Ayscough. 
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A HASTY VISIT 


' i. ' he news that Cromwell’s men had stopped at Wooles- 
thorpe reached Hannah Smith shortly after the raid, for 
country folk have ways of transmitting such information 
quickly. At dawn the anxious mother clinched into a small 
horse-drawn cart and was off to find out what liad be- 
fallen her son and his grandmother. 

North Witham, where tlie Reverend Barnabas Smith had 
estal)lished his wife some six years before, was a tiny village 
about a mile from VVoolcsthorpe. Hannah Smith, with 
two small children, Mary and Benjamin, had had to make 
hasty arrangements for their care during this emergency. 
Fortunately she had managed to rouse a neighbour dur- 
ing the early morning hours; the latter, only too happy to 
be of help, had humw to the Smith house before dawn 
to take care of the youngsters while their mother was 
away. 

As the slow-moving cart jogged along, Hannah became 
more and more uneasy ; her mind kept jumping from one 
dreadful possibility to another. To save herself from such 
agonizing thoughts, she forced herself to think of the unex- 
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pected series of events which had made her a wife, ‘then a 
widow and finally a wife and mother again. 

Her mind drifted back to her first marriage. Her hus- 
band Isaac Newton had been stricken with a fatal illness; 
hefdied in the prime of life, at the age of thirty-six, not long 
after their marriage. Her son Isaac was born after his 
father had passed away. She could still see little Isaac! 
A puny infant - his head had to be supported by a bolster - 
and so tiny he could almost fit into a quart jug! 

For two years Hannah Newton struggled alone with the 
farm, trying to support herself and her child. The manor 
house was the only valuable part of the estate left her by 
her late husband. The farm itself was poor, very poor. 
The income from it»was never over tliirty pounds a year - 
if she wcic lucl^ enough to find a fanner willing to lease it. 
And tlnrty pounds a year, even in those days, was scarcely 
sufficient to maintain a family. Isaac w'as only two years 
old then, and she had managed to keep the farm going by 
sheer will-power - and hard work. Without help from 
her mother, she never could have carried on that long. 

She recalled the day her brother James had brought her 
a marriage proposal irom the Reverend Barnabas Smith of 
North Witham. A good husband was a precious asset in 
life, her family pointed out, ind the rector would certainly 
be considerate to hqf. True, th/re was a difference in 
age - Haitnah was about thirty -five and Mr. Smitli nearing 
fifty at the time. But what did that matter? Barnabas 
Smith had remained a bachelor all these years out of choice; 
he was well to do and ready ior matrimony. 

A very kind man, a very kind man. Everyone had said 
that about Mr. Smith - and had been proved right. He 
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was eager to many Hannah Newton, for the latter’s name 
had become a byword for goodness in the small community. 
It was the Widow Newton’s local reputation as a hard- 
working, godfearing, conscientious mother that had 
attracted the attention of the good man. * 

There was nothing Mr. Smith would not agree to when 
negotiations got under way. At Hannah’s request, her 
brother James Ayscough brought up the matter of a settle- 
ment on Isaac. The result was that Mr. Smith assigned 
to Isaac Newton a small parcel of land in near-by Sewstem. 
It was worth fifty pounds a year, and Hannah was pleased 
tliat her son Isaac would always have that to fall back on. 

Hannah Smith snapped the reins to awaken the tired 
bony marc whose pace had gradually slackened. Her 
tlioiights now slipped back to the most dilftpult part of the 
marriage arrangements: Isaac was to remain at Wooles- 
thorpe with his grandmother. Not at home with his own 
mother as one might expect - but a ntile away with 
Hannah’s mother! 

Many people had thought it strange, but what could she 
do ^ The great fear of her life had always been that her 
firstborn might grow up in an atmosphere where he felt 
unwanted. Mr. Smith had never refused to let her bring 
Isaac into their new Imme. Still, Hannah realized that 
the former was not tocAenthusiastic^about the idea. He 
wanted the feeling of a new household, a new lifii, without 
a stepson around - for the first y«ar at least. 

Hannah did not insist. Why’ not wait and see? she 
decided. It might be best for Isaac to stay at Woolesthorpe 
for a while. W’ith Grandmother Ayscough prepared to 
take care of him there, and with her brother George willing 

i6 



A HASTY VISIT 


to manage the farm, she could afford to please her new 
husband. And most important of all, Isaac was happy at 
Woolesthorpe and extremely fond of his grandmother. 

By this time she had turned into the yard in front of the 
minor house. Isaac saw the cart and dashed out to greet 
his pother, closely followed by his smiling grandmother. 

“I’m so happy that they didn’t harm you,” cried Hannah 
as she threw her arms around her son. “Why did those 
terrible soldiers have to stop here? I heard about the raid 
early this morning and hurried here at once.” 

“We were lucky,” said Grandma. “All they did was to 
go through the house and bam. It was the fright of being 
wakened by them that I minded most.” 

“They visited a ferm near the edge of North Witham, 
too,” said Hanuah Smith, “but that place didn’t get off so 
easily. The soldiers took the poor farmer away with them 
because they said he had sold or given provisions to Went- 
worth’s men.” 

“What a teri-ible thing to do to the poor man!” cried 
Grandma Ayseough indignantly. “Who will take care of 
his family now?” 

“They say he’ll be back in a day or two after paying a 
fine.” Hannah kept eyeing her son worriedly. “Are you 
sure no bones are broken ? They dwln’t touch you at all?” 

Grandma laughed.# “Isaac stowd up very well. He 
glared haitler at the soldiers than they did at him.” 

“W'eren’t you frightened, Isaac?” asked his mother. 

The boy reflected for a few moments. “I suppose I 
was - but I presumed they were after malignants and not 
me!” 

Grandma let out a peal of laughter. “You sec, Hannah, 
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I have quite a helper here. Just wait till Isaac grows up. 
He’s got the Ayscough stubbomess in him - and he doesn’t 
frighten easily.” 

“I hope these foolish wars will be over by then,” said 
Hannah with a sigh. “By the way, I think Isaac is gainhig 
weight. He’s losing that frail look he used to have- 
thanks to you. Mother,” she added gratefully. 

“When boys get to a certain age they will eat and eat,” 
noted Mrs. Ayscough modestly. “And there’s nothing 
anyone can do to stop them from growing strong.” 

The two women chatted for a while about farm and 
home matters, with the visitor ever conscious of the re- 
sponsibilities of her other household. 

“Gracious!” exclaimed Hannah, jumping to her feet. 
“I hadn’t realized it was so late. I myst get back to 
the cliildren.” 

She climbed into the cart and was about to drive oil' 
when a thought occurred to her. “Why do you suppose 
the soldiers searched our house. Mother?” 

Mrs. Ayscough became thoughtful. “It must be that 
someone directed them to our farm.” 

“But why to our farm?” 

“For some reason,” said Mrs. Ayscough worriedly, “we 
seem to be regarded as cavalier sympathizers. Perhaps it 
is because of somethin^we once said or failed to say. Any- 
way, that’s how I would explain last night’s Visit - and 
also the one of last spring.” *< 

Hannah Smith looked troubled. It was true, she said 
to herself, it was true. The Newtons and the Smiths were 
suspected of being lukewarm to the puritan cause. It was 
a mere suspicion but it was enough - even though neither 
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family was particularly interested in the politics of the 
time. 

Hannah Smith was aware that Lincolnshire was real 
“Cromwell country”. It was one of the eastern covmties 
frcJm which the Protector had drawn so many of his god- 
fearing, bible-quoting yeomen for his invincible New 
Model army. 

It was dangerous to be suspect in an area where the 
puritans were so strong. Hannah Smith had often prayed 
for peace to return once again to strife-torn England. 

“1 must get home,” she cried. “The children are 
waiting for me ” 

The troubled mother kissed Isaac and his grandmother, 
snapped the reins, and was off. 

“I'll be dowjj to see you on Saturday, Mother,” called 
Isaac aftei her. 

“Clood!” shouted his mi)ther, looking pleased. Isaac 
had been dropping in to sec his half-brother and half-sister 
more and more frequently during the last few months. 
“I’m glad he’s so fond of them,” she said to herself. “How 
diflicult it would be if Isaac had decided not to like my 
new family!” 
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X ' he town of Grantham was about six miles from Woolcs- 
thorpe; and though its population did not quite reach a 
thousand at the time, it was nevertheless an important 
maiket town in that pait of Lincolnshire. • On Saturdays 
the farmers from round about would cart in their produce 
and spent the day bartering, buying or selling in tlie 
Grantham stalls. 

Grantham was also important because of the old King’s 
School which had been established there in 1528, during 
the reign of Henry VIII. The school, whose headmaster 
was Henry Stokes, enjoyed an excellent reputation for pre- 
paring students for Cambridge and Oxford. 

There was a house i^xt to the George Inn, in the High 
Street, which was occupied by Mr. dark, an apothecary; 
and it happened that the apothecary’s wife wSls a child- 
hood friend of Isaac Newton’s mother. It was the second 
marriage for Mrs. Clark; her daughter by her first marriage 
lived with the Clarks and provided the gaiety and excite- 
ment which the childless second marriage would otherwise 
have lacked. 




THE BOARDER 


On this particular day in September of 1654, Anne 
Storey, Mrs. Clark’s daughter, was impatiently awaiting 
the arrival of a boarder - a boy boarder! For two weeks 
now the irrepressible ten-year-old girl, with the long brown 
cu^ls and mischievous dark eyes, had been plying her 
parents with questions. She wanted to know more and 
more about the twelvc-year-old boy who was going to live 
with the Clarks while attending the King’s School. 

“Why did he decide to come here?” she demanded. 
“There are ever so many people in Grantham he could 
have stayed with.” 

Mr. Clark eyed his stepdaughter with hidden amuse- 
ment. “I’m sure it’s because he knows you live here, 
Anne. There couldn’t have been any other reason.” 

“Yoi^’re teasing me!” cried Anne accusingly. 

“As I have already explained to you,” said Mrs. Clark 
patiently, “the boy’s mother and I arc old friends. She 
begged us to allow Isaac to live here because she felt we 
would be kind to him.” 

Anne went off on another track. “Woolesthorpe is only 
a few miles from Ci''antham. I wonder why he has to 
board at all? Most of the boys who board live very far 
from the school. But Isaac - ” 

“It would mean walking twelve miles each day, and 
Mrs. Smith thought i^ would be too much for him - par- 
ticularly iri snowy or rainy weather. I think she was wise 
to arrange for her son tej live near the school.” 

“What’s he like, I wonder?” pursued the girl. 

“Just be patient,” said Mr. Clark with a smile. “Your 
curiosity will soon be satisfied. In a few hours you’ll 
know all about him.” 
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“I’ve seen the lad,” confided Mrs. Clark. “Very 
quiet . . . doesn’t chatter . . . the thoughtful type, I’d say. 
Isaac has been brought up by his grandmother on a lonely 
farm where he had few playmates. That’s why he’s so 
quiet. He’s not used to talking to people.” 

Anne looked shocked. She enjoyed the companionship 
of many friends and simply couldn’t conceive of a happy 
life without girls of her own age to share her secrets and her 
laughter. 

“Oh, he’ll learn to talk here,” laughed Mr. Clark, “if 
Anne ever gives him a chance.” 

“I’ll let him talk if he wants to,” said Anne gaily. “But 
Isaac has been to other schools. Why didn’t he make 
friends there?” she persisted. ‘ 

“Those were small day schools in Skilling ton and,Stoke,” 
explained her mother. “You can imagine what they 
were like - poor teachers and dull students. Most of the 
boys he went to school with were rough farm lads. Mrs. 
Smith wants her son to be a gentleman; that is why she is 
sending him to the King’s School.” 

Anne Storey leaped from her chair and rushed to the 
window for the tenth time. “Oh, it’s so exciting,” she 
announced. 

“It’s like getting a Idg brother all at once. I know I’m 
going to like him!” ’’ 

“I’m sure you will, Anne,” agreed her mother, trying 
not to smile. “Isaac Newton is ^ fine boy and comes from 
an honest, godfearing family.” 

“Just remember to be quiet for the first few minutes - at 
least,” cautioned Mr. Clark slyly, “or the poor lad might 
be frightened and become for ever tongue-tied.” 
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“I won’t say a word, I won’t say a word,” promised 
Anne. 

The Clarks, who were enjoying every minute of the wait- 
ing period, laughed delightedly. 

Suddenly Anne let out a cry. Hannah Smith’s cart had 
dra'^n up in front of the house! 

“He’s here!” the girl exclaimed, and would have rushed 
out of the door to greet the young boarder if her mother had 
not restrained her. 

“Wait a few minutes, dear,” said Mrs. Clark. “Give 
them time to get their breath.” 

Mrs. Clark walked to the window and looked out. The 
boy was busy removing several neatly tied bundles from the 
cait. Hannah Smith remained seated in the vehicle, rest- 
ing froin the morning’s exertions. Finally Isaac proceeded 
to help his mother negotiate tlie high step from the cart to 
the street. 

Mother and son threw curious glances at the outside of 
the Clark house. Mrs. Smith looked cheerful, as if con- 
gratulating herself at having solved the school problem for 
Isaac. The Clarks were wonderful people. Her son 
would be part of a happy family while attending an excel- 
lent school. A perfect arrai'gemcnt! 

Isaac, however, w'as far f:om joyful at the prospect of 
having to spend the n"xt few year* amidst strangers. Up 
to now he Rad always been more or less alone -and liked it. 
From this moment on I?e would have to think of other 
people. What would he sav to them? What would he 
say to Mrs Clark’s daughter? What does one say to a 
girl, anyway? 

Nor was the young man enthusiastic about studying at 
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the King’s School. It seemed to him that he had had 
enough of schooling. The one-room schools at Skillington 
and Stoke had taught him reading, writing and arithmetic. 
And he hadn’t been particularly outstanding in any of 
these subjects. Why did he have to be bothered \^ith 
more education - and in strange surroundings, too ? 

The reluctant scholar arranged h'S belongings in a neat 
pile beside the cart. He moved slowly, as if trying to post- 
pone entering the house for as long as possible. 

It was all the fault of his uncle, William Ayscough, rector 
of Burton Goggles, a village near by. A firm believer in 
education, the rector had managed to convince his sister 
Hannah that Isaac must be sent to a good school. No 
sacrifice was too great, his uncle had argued, for Isaac 
could never hope to become a gcntlemjvn without good 
education. Since her husband had agreed to stand some 
of the expense of Isaac’s board and tuition, Hannah Smith 
felt safe in giving her consent. 

So now I’ll be stuck 1» re in Grantham with nothing to 
do but go to school, thought Isaac ruefully, as he stared at 
the ground. He thought longingly of the farm in Wooles- 
thorpe, and of the manor house on the bank of the lovely 
river Witham. . . . Isaac had spent many happy summer 
afternoons lying in the tall grass which grew on the edge 
of that gentle, meandering stream.. 

The farm had been his whole world up to \iow. The 
ploughing and the sheep-shearing . . . the shoeing of horses 
and the salting down of huge quantities of meat for the 
winter. Birds, flowers, fish, field mice - everything that 
possessed the magic quality called life - had always 
fascinated him. 
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There were so many things to watch, to puzzle over, on a 
farm! he said to himself. But what was there to do in a 
place like Grantham? A sudden thought struck him. 
Was his mother’s decision due to his own bad habit of never 
cc%ipleting a chore? But he simply couldn’t help him‘'f*lf. 
Th^e were so many puzzling qtiestions he just had to find 
an answer to! He recalled tlie afternoon his mother had 
found him playing with an old wagon wheel. He had 
mounted it on a vertical axle, and was spinning it with a 
pebble on one of the wooden spokes. He had explained 
to his mother that tlie idea was to sec how far the pebble 
would be throw'n from different positions. But she didn’t 
seem to understand, . . . 

Hannah Smith finally woke her son out of his daydream. 

“Let’s take tjie things into the house,” she said. 

As soon as Isaac stooped to gather his belongings, Mrs. 
Clark decided that Mrs. Smith and her son had had enough 
time to themselves. She flung open the door and hurried 
out to greet them, closely followed by the excited Anne. 

The moment after she had been introduced to the nc\/ 
boarder Anne took complete charge of the business of get- 
ting Isaac settled in his new home. While the grown-ups 
chatted, Anne and Isaac dragged the bundles of clothing 
and books and tools and treasured knick-knacks to the 
latter’s room on the ^cond floor., 

“This is* your room, Isaac,” said Anne, as she showed 
him into a large, neatly furnished room containing a bed, 
a dresser, bookshelves an^ a large oak table. “You’ll use 
the table for your lessons,” she added. 

“Oh, yes,” remarked the boy without enthusiasm. 
“School-work.” 
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“You’ll like it here, won’t you ?” asked Anne confiden- 
tially. 

Isaac thought hard. “Yes, I think so,” he finally 
murmured. 

Anne, a cheerful soul, was not easily affected by anyoiye’s 
gloom. He’s shy, she thought, but he’ll get over it. I^ust 
give a person a funny feeling to have to live in a strange 
home - and with people one had never seen before. 

“Come,” she said gaily, “I’ll show you all through the 
house and back yard and shop and - ” 

“Shop?” Isaac look surprised. 

“Oh, yes. Father is an apothecary, you know. He has 
hundicds of phials with pretty chemicals and medicines in 
his shop. They have the queerest names, but they do 
make the most beautiful colours when ad(Jcd to water.” 

l''oi the first time the new boarder showed an interest in 
what his new' home had in store for him. Anne led him 
through the house and yard, chattering all the time to the 
astcmishinent and amusement of Isaac. Up to now he had 
never had an opportunity to speak to girls nearly his own 
age; it was going to be fun, lots of fun, to have one around, 
he decided. 

Young Newton felt much more relaxed now. Perhaps 
living in town wouldn’t be too dull, after all. Then came 
the tour of inspection through the ajjpthccary’s shop. The 
boy’s eyes widened. This was a new world, a^nystcrious 
and exciting woild! Mercurius calcinatus . . . aqua regia 
... oil of vitriol . . . sulphur . .* . mercury . . . spirits of 
wine . . . salts of tartar . . . white hellebore ... oil of 
aniseed . . . oyle pink . . . cinnabar. . . . 

Anne wondered why her new fiiend’s eyes were shining 
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SO. The names and colours of the chemicals on the shelves 
were interesting - but not that exciting! 

“I’d like to know more about what’s in those phials,” 
said Isaac. “Your father has so many wonderful things in 
hiAshop - so many.” 

‘^es, and he will tell you all about them if you ask liim. 
He’s very kind and never loses his temper.” 

“I’ll have to get a book which fells about the substances 
on the shelves,’’ murmured Isaac. “I have so many 
i^uestions to ask. I’m afraid your father will lose patience 
with me.” 

“No, he wont ” protested Anne. “Anyway, we have 
piles and piles of books in the attic. There must be t book 
there about the things in those phials.” 

Books . . . chpmistrv . lots of leisure I 'I’he young 
boarder began to look positively cheerful. No matter how 
dull school might prove, the Clark house would make up 
for eveiything. He could read and build things and learn 
about those mysterious chemicals. And he wouldn’t feel 
lonely, at all. No - not with the gay Anne Storey around 
to talk to and laugh with. 

When they finally reached Anne’s room, she proudly 
pointed out to him her collection of rag dolls and also some 
embroidered pieces she had n ade. Isaac looked properly 
impressed with hex aqjiievcments.. 

“I had S. soil of toy table on which I used to serv'e tea to 
my friends when they cahie to visit me. But someone sai 
on it and now it’s uselesi; the legs arc broken.” 

Isaac smiled. “I brought sc'uc of my tools with me. I’ll 
find a good pine board and make new legs for it.” 

That was all Anne wanted to hear! A real big brother in 
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her home at last! He could even build things for her! 
She was already bursting with pride over her latest "acqui- 
sition”, and couldn’t wait to tell her friends about her good 
luck! 

In a few minutes she outlined a number of jobs wl Sch 
she was sure Isaac would enjoy doing. He listened with a 
half-smile and wondered if his charming friend would re- 
member half of them the next day. However, Isaac 
solemnly promised to get started on them as soon as 
possible - if Anne would tell him which were most impor- 
tant to her. He loved to fashion things and, as it turned 
out, spent many an afternoon sawing and hammering to 
please the enthusiastic Anne. 

There was a call from Mrs. Clark. ■ Hannah Smith had 
to leave. It would take time to get back to North Witham 
where her children were impatiently awaiting her return. 

“You’ll like it here, Isaac,” said his mother. "I’m sure 
you will. You couldn’t find a nicct family to live with.” 

Isa.ic nodded and seemed to be rather cheerful about it 
all -to his mother’s surprise. “Yes, Mother, 1*11 like it 
here. Tliis house is full of so many interesting things.” 

“I showed him dozens and dozens of chemicals on the 
shelves of Father’s shop,” exclaimed Anne. “And he 
wants to know all about them.” 

“I’ll be happy to help him leamj” said Mr. Clark, put- 
ting his hand on the boy’s shoulder. “Perhaps Isaac will 
even help me in the shop.” 

The new boarder looked pleased and threw the apothe- 
cary a grateful glance. “I’d like to learn enough to help 
you, sir,” he murmured. 

Hannah Smith rose to her feet. “I can’t tell you how 
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happy you and Mr. Clark have made me by consenting to 
take Isaac,” .she said as she kissed Mrs. Clark. 

“Don’t thank us., Hannah. We’ll enjoy having Isaac 
living with us. I know we will. And remember now -no 
wc%rying! We’ll feed Isaac and care for him as if he we'-e 
our\pwn.” 

“He won’t give you any trouble over food,” laughed 
Mrs. Smitli. “Isaac will cal anything you put in front of 
him. You won’t have to worry' at all. All food tastes 
the same to him!” 

Isaac accompanied his mother to the waiting cart and 
helped her in. 

“I’ll drop in to see you on Saturday when wc go to 
market,” she said, '“Good-bye, Isaac!” she leaned over, 
klss(‘d her son and was off. 

The boy stood and watched the slow-mo\ing vehicle 
bumping down the rutted street until it was out of sight. 
Slowly he walked back to the house. A new life had begun 
for him. He was no longer a farm boy! 
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QUIET YEARS 


^^inig New Ion sat at one of the rear benches of his new 
school rarcfully carving his initials into the panelled wall. 
Since many others had done so before 'him, the youth from 
Woolesthorpc decided that he, too, must have his impres- 
sion on the wall for posterity. 

The main building of the King's School, with its vaulted 
ceiling, seemed to him more like a church than a classroom. 
Ii» the middle ol' the huge room were several long tables at 
which sat rows of boys. Flanking the student benches 
w’crc two l aised pews from which the tutors could keep a 
close check on the activities of their charges. 

Isaac had been at the school only a few months, and on 
this particular morning he was in a real turmoil. Up to 
now he had sat at his trench in a daydreaming state, coun- 
ting the hours before he’d be back at the apothecary’s 
shop. Once school was over, he would wake up; there 
were things to construct, books to read - and ever so 
much to learn about chemistry from the fatherly Mr. 
Clark. 

The young scholar was not at all bothered by the fact 
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that he was in the next to lowest form in the school - and 
the lowest boy in tliat, too! Isaac just didn’t care about 
school, not even th>. King’s School. 

He kept pushing his penknife into the wall savagely, as a 
reli|f from the fur)' and anger which were overflowing in- 
sid^ Ever since the term began, he had been badgered by 
one of the boys in his own form. For some reason - or no 
reason - the boy, much taller and stronger than Isaac, had 
taken a violent dislike to the slow student from Wooles- 
thorpe. 

Since young Newton was apparently duller than the dull 
bully, the latter began to regard the newcomer as fair game. 
It started out as little more than an occasional push or cuff, 
but soon became progressively worse - and more painful - 
for poor Isaac. • 

Bullies were nothing new to Isaac Newton, for he had 
gone to school with rough farm lads at Skillington and 
Stoke. More than once he had witnessed the inevitable 
tormenting of the weak by the strong. Fortunately, the 
bigger boys had seldom picked on the inoffensive Newton; 
there was something stu Jy - almost stubborn - about him, 
and this seemed to discourage muscular youngsters in 
search of easy victims. It was lain to most that altliough 
Isaac was a quiet, dreamy boy wlio stayed by himself, it was 
inadvisable to try to pu«h him too far; there was always the 
possibility tlhat he might lash back violently if driven be- 
yond a certain point. 

But this blusterer at the Kln. ’s School was different. 
Very stupidly he mistook Isaac's lack of interest in the 
school yard sports for fea^ or timidity. On this very day 
of the initial carving, for instance, he had shown his con- 
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tempt for the new boy by giving Isaac a nasty kick when 
the two had met on the way to school. 

All day Isaac kept seething at the insult, the most painful 
insult. It was wholly uncalled for . . . he hadn’t said a 
word to his swaggering schoolmate. When he shuf^his 
eyes, Isaac could still see the gleeful look on his tormer/i,or’s 
face when the victim doubled up witn pain. 

The more the smaller boy thought about the injustice of 
the blow, the more furious he became. By the end of 
the long day, Isaac had resolved that the bully must be 
punished! It didn’t matter that the “enemy” was taller 
and stronger. He must be taught a lesson and Isaac was 
determined to do the teaching! 

Immediately following dismissal, /oung Newton kept 
doggedly at the heels of his tormentor. He wanted to be 
sure that he did not get away. The moment they' reached 
the churchyard in front of the school, which served as a 
playground, Isaac ran ahead and planted himself squarely 
in the path of his antagonist. 

“1 want to fight you,” he said quietly, throwing his books 
to the ground and bringing his clenched fists up to position. 

The blusterer looked surprised and somewhat uncom- 
fortable. “Fight me? What for?” 

“Because you kicked me!” announced Isaac belliger- 
ently. < 

Tire bully tried to laugh it off. “Oh, thati^ So it did 
hurt you? Good! Run along farmer’s boy and find 
someone your own little size to fight with!” 

Isaac’s answer was to rain a dozen furious but effective 
blows on the face and body of his tormentor. The lad 
from Woolesthorpe was doing well; anger and outraged 
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dignity added power and snap to his attack. The shy, 
dreaming reserved attitude of the schoolboy Newton had 
disappeared. He w is giving all he had to the business at 
hand. 

Ttoken aback by the fury of Newton’s blows, the flustered 
bull^ looked around for a way out. Thai new boy could 
certainly hurt! For a few moments it appeared that the 
bigger boy was about to take to his heels and take his 
chance on being able to laugh off the encounter after- 
wards as a sort of joke. 

As it happened. Young Stokes, a student at the school 
and the son of the Headmaster, sauntered up at just the 
right moment. He knew the bully by reputation, and 
more than once had caught him beating smaller boys. 
Stokes quickly cVccided that here \vas the golden oppor- 
tunity of which he simply had to take advantage. 

“A fight, a fight! Let’s watch the fight!” he cried loud 
enough to attract the attention of ten or twelve boys who 
were busy playing ball in the .school yard. 

In no time at all, the antagonists were encircled by an 
excited and entliusiasti audience. The bully was cor- 
nered; he had to fight now - even though he had no 
stomach for physical combat. 

With Stokes egging the fighters on, and the onlookers 
shouting advice, the b(7ttle was resumed. The resentful 
and angry Isaac hit out so hard and mercilessly at the head 
and chest of the blusterer \hat the latter suddenly became 
an almost helpless target. Soor die bully lost his balance 
and was down! 

The Headmaster’s son was unable to hide his glee at the 
surprising outcome of the fight. Stretched out on the 
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ground was the bully, pretending to be hurt in order to 
escape further humiliation - and punishment! 

“Rub his nose in the dirt, Newton, rub his nose in the 
dirt!” cried young Stokes, forgetting his own delicate 
position as the Headmaster’s son. “He’s a coward . ^ . he 
won’t fight!” >t 

Acting on this suggestion, Isaac proceeded to add insult 
to injury by pushing the bully’s face hard into the mud of 
the churchyard. 

Amidst the laughter of the bystanders, Newton’s tor- 
mentor struggled to his feet and took to his heels, and from 
then on he was careful to steer clear of the quiet country 
boy from Woolesthorpe. And at the King’s School, Isaac 
Newton’s position among the boys was now secure. If 
he didn’t wish to engage in sports with* the others, that 
was his own business. Everyone realized that young 
Newton could take care of himself - and that was all that 
counted. 

Isaac’s experience \viih the bully had a curious effect on 
his attitude toward his schoolwork. He realized that he 
had managed to beat the blusterer by a sudden display of 
will power and strength. Why couldn’t he do the same 
in his studies? And so, for the first time in his school life, 
young Newton acquired a goal: he wasn’t going to be the 
lowest in his form any longer! 

As a result he began to apply himself to his schoolwork 
with a single-mindedness and tenacity that surprised every- 
one. Headmaster Stokes watched with undisguised de- 
light as his once “lowest” student began to display an 
astonishing mastery of almost every subject in the school 
curriculum. 
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“Newton has changed so. He’s not the same boy he 
was when he first came to us,” the Headmaster said to the 
tutors. “1 dare say lie will be top boy in a few years if he 
keeps it up,” the enthusiastic schoolmaster predicted. 

years spent in Grantham were golden years for 
young Isaac Newton. Each day was full to overflowing 
with activity; there were not enough hours for his reading, 
randcl-makiiig, kite-flying, gadget- making and experimen- 
ting with chemicals. 

He spent his school vacations on the Woolcsthorpe farm 
and made weekly visits to North Witham to see his mother 
and half-brother and half-sisters, of whom there were three 
by this time. Since <hese precious years were completely 
free from worry, ihe happ) Isaac devoted every minute of 
his waking day to satisfying the intense and far-reaching 
curiosity of his restless mind. 

“What will it be tonight?” Mr. Clark asked, with an ap- 
proving smile. “Another kite with a lantern tied to its tail 
to scare the local farmers out of tlnir wits? Or an im- 
provement of your sund' 1 Or more furniture for Anne 

“More furniture for mo!” Anne cried. 

“Let Isaac speak for himself. Oh, yes, 1 forgot - would 
>ou like to help me mix some mt Jicine in the shop, Isaac ?” 
Mr. Clark smiled and vvaited for the boy’s reaction. 

“I’d like that, Mr. Clark,” murmured Isaac, throwing an 
apologetic glance at Anne?' 

“Very well,” said the girl firm’’' “But don’t forget that 
tomorrow niglit will be furnituie night, Isaac. You’ie 
always playing with those old chemicals!” 

Isaac loved the apothecary’s shop best of all. Mr. Clark 
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had taught him how to roll pills and prepare certain medi- 
cines. They had long discussions about mercury and 
acids and how to form beautiful crystals. The boy had 
acquired considerable information from his avid reading 
of the science books in the Clark attic; and the apotl^-'cary 
enjoyed feeding the ever-hungry mind of the youti. with 
facts and explanations concerning chemistry. 

One day Isaac came across some wxirkmen who were en- 
gaged in erecting a windmill on the road to Gunnerby, not 
far from Grantham. Isaac was fascinated. He must 
make a scale model of the windmill, he said to himself. 
Anne could play with it. A small windmill was just the 
thing she’d enjoy. 

To the amusement of the workme*i, Isaac measured and 
inspected and measured. When he got home, he told 
Anne about his new plan and she was delighted. The lad 
went to work with saw and hammer, and in a few days 
turned out an almost perfect replica of the Gunnerby mill ! 
First he mounted it on the roof of the Clark house; and 
when he tired of that, he amused the shrieking Anne by 
taking it down and cleverly installing a mouse, which he 
called tlie millei', in the little windmill to supply the power 
to make it turn ! 

His fast-growing brain was already so crammed with 
schemes and ideas and puzzling thoughts that he began to 
display the absent-mindedness which was to become 
legendary in later life. 

Anne never tired of teasing Isaac about an incident on 
Spittlegate Hill near Grantham. The story, which had to 
do with absent-mindedness, had managed to amuse the 
district for many weeks. 
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“Why did you bother holding on to the bridle ?” Anne 
would ask mischievously. It had become a sort of table 
game for tlie Clark household. 

Isaac never failed to give her the answers she expected. 
It v^s fun to see Anne’s e^es crinkle up, as if unable to 
contA’n the laughter that filled tliem. 

“I felt sorry for my old nag and thought it would be 
easier for him to be led up Spittlegate Hill. I didn’t think 
he could reach tlie summit with me on his back,” he 
exclaimed soberly. 

“But why did you have to carry the bridle in your hand ? 
Wasn’t the horse strong enough to bear his own bridle?” 
said the girl innocently, 

Isaac tried to hide kis amusement. “You see - I started 
off with the reins in my hand, expecting to h ad my horse 
up the steep hill. It was only after I got to the top that I 
realized that all I had wa.s the horse’s bridle.” 

“And what had happened to the horse continued 
Anne. 

“He just strayed off,” said Isaac patiently “It took me 
about an hour to find him.” 

“And >ou didn’t know that the horse had slipped his 
bridle and wandered off?” asked Anne unbelievingly. 

“No,” said Isaac seriously. “1 honestly didn’t know it.” 

“How could you not know ’t!” cried Anne. “Anyone 
else would nave known the difference between leading a 
bridle up a hill and leadiftg a horse up a hill.” 

“Anyone?” said Isaac ‘dubiously. “Perhaps. But I 
didn’t,” He reflected for a few seconds and tlien added, 
“I suppose I was thinking of other things.” 

Anne let out a shriek of laughter. “You suppose? You 
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suppose? When isn’t Isaac Newton thinking of other 
things!” 

“I suppose I am absent-minded,” said Isaac seriously. 
“I often wonder how other people manage to keep their 
minds on what they are doing. I can’t - no matter/<how 
I try.” 

“Don’t feel badly about it,” Anne told him comfortingly. 
“I think it’s fun to be absent-minded. It shows you have 
lots to think about. I want you to slay just the way you 
are - absent-mindedness and all 1” 

Anne let out another peal of laughter, looked at him 
fondly for a moment, then ran out of the room. Isaac 
remained standing, lost in thought. He wondered at the 
strange antics of girls. . . . 
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In 1656 Barnabaa Smith died, and Isaac Newton’s mother 
found herself a widow for the second time. At a family 
conference after Uic funeral it was decided that she should 
leave the rectory and go back to Woolcstliorpe with her 
three children -- Benjamin, Mary and Hannah. 

The problem of providing for the young family was eased 
considerably by the fact that the late Mr. Smith had left his 
wife an estate worth five hundred pounds a year. If 
Hannah Smith lived on the Woolesthorpe farm and 
managed her household prudently, her family would nevei 
know want. 

“I’ll leave Isaac at Granth"’m to finish his schooling,” 
Mrs. Smith announced “He’s been at the King’s School 
only two years, and a fourteen-year-old boy is still too in- 
terested in play to be ol dny great help on a farm.” 

Her brother, the stout *and studious-looking Reverend 
William Ayscough was pleased with Hannah’s decision. 
“Very wise, very wise,” he commented. “Isaac is doing 
exceedingly well at schcxJl, according to Mr. Stokes. It 
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would be a serious mistake to withdraw him at this point.” 
Though he had never expressed the thought, the rector 
secretly hoped that Isaac would some day enter the Church. 

Hannah Smith was always happy when her son was 
praised. “I’ll manage without him, William, untiV'he’s 
much older,” she said. Her eyes paused a momo.it on 
the three restless children running about the kitchen, and 
she added, “I’ll let Isaac finish at the King’s School -if 
God gives me strength!” 

Isaac, who possessed more than average youthful blind- 
ness to the problems of parents, was happy over his mother’s 
decision. Mrs. Smith had informed her son about his late 
step-father’s estate, and Isaac imagined it could easily take 
care of all of her needs. 

But Anne Storey was the most relici'cd person of all 1 
She was always fearful of losing the playmate whose in- 
genious hands and insatiable scientific curiosity had made 
life in the Clark house so exciting. 

“I’m so glad he’s going to stay on,” she kept repeating 
to her mother. “What would we do without Isaac 
around ?” 

“Hannah Smith is a good mother and is trying to do her 
best for Isaac,” observed Mrs. Clark thoughtfully. “She’ll 
be alone with the children on the farm. Grandmother 
Ayscough is too old now to be of any help. And Isaac’s 
uncle George, who has his own farm to care for, can spare 
little time for Woolcsthorpe.” 

And so Isaac Newton remained at the King’s School for 
two more years, completely absorbed by his chemistry and 
model-making and studies. He particularly loved those 
long rainy days when he would read book after book of the 
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fascinating collection of odds and ends in the Clark attic. 
Each book seemed to open new horizons; his mind, never 
at rest, always wanted to understand more and more. 

While her son was having thrilling experiences with his 
sur^ials and minerals and birdlore, Hannah SniitJi was 
having her difficulties at Woolesthorpe. Cromwell h id 
divided England into eleven areas, each under a major- 
general whose duty it was to “preserve order” . In practice 
this meant the taxation of royalist sympathizers, the punish- 
ment of those caught swearing or gambling or tippling, and 
the close supervision of the religious customs of the people. 

The countryside was soon in turmoil. Cjoniwell’s 
troops were everywhere, and no man could iiusf his 
neighbour. There •was no appeal from the arbitrary 
decisions of the major-generals. In some crises, i>ged men 
were transported to island plantations in the colonies on 
the mere suspicion of being enemies of the Commonwealth. 

Mrs. Smith found it harder and harder to get along. 
Labour w'as almost impossible to obtain; wages rose and 
trade dropped to a dangerously low level throughout the 
country. It seemed to Isaac’s mother that nothing was 
secure any more, not even the income she had inherited 
from her late husband. 

After the death of his stepfa+her, Isaac’s visits to Wooles- 
thorpe became more and more frequent. The Clarks 
didn’t ask the boy any questions, for they suspected what 
was troubling their young boarder. 

“I sometimes think,” cbnfided Isaac to Anne on one of 
these rare occasions when he discussed his personal 
problems, “that I should be on are farm helping my mother. 
She’s been looking very fired lately. There’s so much for 
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her to do, and it’s hard to get anyone to work on a farm 
these days.” 

“But you can’t leave school!” cried Anne. “You’d be 
useless on the farm, Isaac. You’re - you’re just not 
suited to farm work.” ( 

“I can try,” answered Isaac, with a troubled look, As he 
turned once again to the book he had been reading. 

What the Clarks had expected - and Anne Storey had 
feared - happened. At the end of the June term in 1658, 
Isaac returned from an overnight visit to Woolcsthorpc 
with the news that he was leaving the King’s School. It 
was two years since his stepfather had died; Isaac was now 
fifteen and a half years old, and had boarded at Grantham 
for almost four years. 

Mis. Clark had heard the story from Hannah Smith the 
week before. The widow simply couldn’t hold out any 
longer, conditions being what they were. At her son’s 
urgings, she had decided to take him away from school. 
Mr. Stokes, the Headmaster, didn’t like the idea at all, and 
had tried to dissuade the widow by offering to forgo the 
next year’s tuition fees. 

“Mr. Stokes pleaded so for Isaac that I almost changed 
my mind,” confessed Hannah to Mrs. Clark. “But 
it’s so hard to run a farm without a man around. And 
Isaac insists that he’s strong enough now to do a man’s 
work.” 

Young Newton himself did no't regard the step as tragic 
at all. He came from a long lihe of yeoman farmers, and 
had never had his heart set on a college education. At the 
King’s School he had often heard the boys speak of entering 
Oxford or Cambridge, but such’ thoughts had never con- 
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cemed him because he had neither academic nor social 
ambitions. His intense curiosity and reflective turn of 
mind made him an omnivorous reader and self-activated 
learner. His only ambition was to understand more and 
mcj:c. 

However, Isaac was disturbed by the necessity of leaving 
the Clarks, whom he had learned to love - particularly 
Anne Storey. The four happy years spent under the same 
roof had drawn the two young people closer than they Lad 
realized. 

“It isn’t good-bye, Anne,” he said to her nervously, the 
day he left the Clarks. “We’ll be seeing each other often, 
because I’ll be carting things to the market cvei> v.cek.” 

“Yes, yes, of couKe,” mumbled Anne, trying bra\cJy to 
hold back her %:ars. “You’ll be only a f?w mfles away. 
And you’ll visit us - and - perhaps I’ll sec you at Woolcs- 
thorpe every now and then.” 

The shy country lad looked down, now knowing what to 
say. He was suddenly conscious of how much Anne’s 
companionship meant to him. Anne and Isaac had be- 
come attached to each other over the years; their separa- 
tion was a painful evnerience. 

Isaac turned and walked out of the door quickly, as if he 
found the parting too disturbing to bear. 

Back at^ Woolesthorpc, tl e ycunc farmer started off 
manfully determined to work as hard as any labourer - 
even though he was not quite sixteen. He felt strong 
and could see no reason why he shouldn’t be a great help 
to his mother, who had the house to take care of, plus 
cooking and sewing and laundering for a family of small 
children. 
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Alas! it just didn't turn out as both Isaac and his mother 
had hoped. Each day would find the new farmer full of a 
determination of which little remained after a few hours. 
There was always the little notebook in which he would 
jot down a description of a bird or a mineral ; somctijncs 
he would push his chores aside and spend an afternooii in 
the fields drawing with charcoal. On other occasions the 
young farmer would just sit, lost in thought! 

It wasn’t long before his mother was wringing her hands 
- in private - wondering what she had gained by having 
Isaac around as a helper. 

“1 can’t work out what goes on in his mind!” she would 
say to Grandmother Ayscough. “He seems to be absorbed 
in everything except farm work.” 

“15c patient,” counsellt'd Mrs. Ayscough, .who always had 
a warm spot in her heart for the boy she liad helped to 
(h'velc)]) from a feeble child to a sturdy youth. “After all, 
he’s been with bo(»ks for a long time. If you’re patient 
with him, he’ll forget his books and become a farmer. 
You must not expect loo much at first.” 

Mrs. Smith became even more certain that she had 
made a mistake in withdrawing her son from school when 
she \vitnessc'd Isaac’s strange behaviour during a violent 
storm in the autumn of i6j8. 

This memorable storm swept over England a few days 
before the death of Cromwell. It’s fury caused vast de- 
struction throughout the country : ancient trees were up- 
rooted, chimneys toppled and {.hips overturned. Those 
who loved the ailing Cromwell regarded the storm as a 
portent of the evil to come with the passing of the Lord 
Protector; those who hated the dying leader of the Puritans 
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saw in the same storm a sign that tyranny was about to be 
overthrown, and that English liberties would soon be 
restored. 

“Go to the bail., Isaac,” his mother had directed when 
th}* wind began to blow fiercely, “and latch the door before 
it IS torn off.” 

“Yes, Mother,” said her son eagerly, as he hastened to 
comply. 

About half an hour later, Hannah Smith noticed tliat 
Isaac had not returned from his five-minute chore. She 
began to worry. The wind was howling and the sky was 
ominously black. She wondered if tiei son had met with 
an accident. Seizing her shawl, she rushed to the barn to 
find out what was*kccping the young fanner. 

There she sa^ her dutiful son completely absorbed in a 
game: he would climb up to the barn window and then 
jump to the ground, each time marking the spot at which 
he landed. 

She ran around the comei of the building. There was 
the heavy bam door - twisted off its hinges and broken 
into three parts by the howling wind! 

“What are you doing, Isaac?” asked his mother 
gently, after she had watched his antics for a few 
moments. 

Isaac looked cmba''rasscd, for he suddenly remembered 
that he had been sent on an errand ; he looked through the 
window of the bam and saw the broken door. “I’m sorry, 
Mother,” he said. “I should have attended to the door 
first instead of trying to me'if’ire the force of the wind b> 
seeing how far it carried me when I jumped from the 
window ledge.” 
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“I think you’d better go back to the house, Isaac. It’s 
beginning to rain.” 

What could she do with her Isaac ? the widow asked her- 
self hopelessly. He was a good son and did try to ease her 
burden. There was nothing he would not do cheerful^ - 
or begin to do - if she requested it of him. But that -was 
where it ended. The lad was incapable of resisting a 
thought, an idea or an interest. He was just as eager to 
learn about the mixing of pigments as about phonetic 
spelling ! 

School or no school, the youth continued to grow 
mentally; eagerly he followed his intellectual curiosity 
wherever it led him. His notebook at that time was carc- 
lully divided into sixteen sections - minerals, birds, arts 
and trades, etc. > 

As the months .slipped by there was little noticeable 
ehangc in Isaac’s adjustment - or lack of adjustment - to 
faiin routine. 'Iherc were days when he managed to 
stick to a job without daydreaming or fits of reading; but 
these w'cre few' and far between. 

After \.^aiting patiently almost two years for her absent- 
minded son to develop into an efficient farmer, Hannah 
Smith came to the conclusion that she was waging a hope- 
less struggle against human nature. 

“Do you think 1 ought to let him, go back to Grantham 
to finish his schooling she asked her brother, William 
Ays(Ough, who was still keenly interested in Isaac’s 
future. 

Her brother thought for a while before answering. He 
must not tell Hannah that he had once found Isaac sitting 
under a hedge at the foot of Sf)ittlegate Hill reading a 
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mathematics book! The rector had decided, right then 
and there, that Hannah had a real scholar in her family 
but didn’t know it! Here was the youth absorbed in a 
book when he should have been in the Grantham stalls 
tr)^ng to sell the produce of the Woolesthorpe farm for as 
much as possible. And Isaac’s explanation was that ♦he 
farm worker was taking care of the bartering and selling 
and knew a great deal about such things - and didn’t need 
the help of a beginner! 

The rector looked at his sister sympathetically. “As 
you know, Hannah, the lad simply cannot help himself. 
He is what God made him, and he’ll be just that regardless 
of whether he tries to be a farmer or sailor or trade «nian. 
We must not be harsh with Isaac. His inclinations are all 
for reading, learning, thinking. Indeed,' we should b(* 
thankful that the Lord has given your son an extraordinary 
interest in the things of the mmd.” 

Hannah was pleased at the high opinion her brother had 
of Isaac. Even though her son had proved a failure as a 
farmer, he remained her favourite child and she was for- 
ever making excuses for his davdreaming and absent- 
mindedness. 

“You think, then, that he ought to finish his schooling r 

Her brother nodded. “I think so. The love of learning 
is seldom |bund in the young. And when a tad has it as 
strongly as Isaac, it w'ould be wrong to dt prive him of an 
education. He must finish at the King’s School and then 
go on to Trinity Goileg(?.” 

Hannah Smith jumped. Trinity College ! That was in 
Cambridge. She hadn’t thought that far ahead. Was 
her brother William saying that because he himself had 
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been educated there? And how could she afford the 
expense of a university education? 

“I’m not sure about Trinity, William,” she said, some- 
what worried at the problem that was so certain to come 
up in the future, “First we’ll send Isaac back to Gran- 
tham in the autumn.” 

“A very wise decision,” commented her brother. 
“There’s no profit in harnessing an eagle to a plough.” 

The upshot was that in September of 1660, Isaac Newton 
found himself living with the Clarks again, after an absence 
of almost two years. The headmaster was overjoyed, the 
Clarks happy, and Anne Storey thrilled. 

At about this period Isaac’s mother began to feel more 
secure financially, Charles II had been called to the 
throne upon th(‘ death of Cromwell; and the period in 
English history known as the Restoration was now ushered 
in. 'I'he new king promised religious toleration and a 
general pardon to the followers of Cromwell. Enthusiastic 
trowils were at hand to greet the arrival of the new mon- 
aich at Dover. There was a general feeling of optimism 
throughout the country; the people were sure that the 
next few yeai's would bring good times, now that the 
irksome restrictions of the puritans were things of the 
past, 

Isaac woiked hard at .his studies t,he year he i^eturned to 
school. Mr. Stokes was determined that his prize student 
should learn enough Latin, Greek, classical history, 
biblical history, grammar and * Hebrew to qualify for 
admission to Trinity College, Cambridge University. 

His teachers found that the two years of apparent idle- 
ness had increased rather than diminished Isaac Newton’s 
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intellectual power. His mind was more mature now; the 
leisure, the lack of external pressure, the habit of shifting 
his interest from one field to another had not hurt him at 
all. On the contrary, the long period of mental freedom 
had served to enrich the soil in which so many magnificent 
ideas were soon to take root. Never had two years of 
youthful idleness proved less “idle” ! 

William Ayscough, aided by the co-operative Mr. 
Stokes, handled the college problem with great skill. 
I’hey didn’t w'aste time discussing the pros and cons of a 
college education with Isaac’s mother at all; the two men 
.simply took it for granted that Isaac New'ton would go 
from the King’s bchool to T rinity College. Soon Hannah 
Smith took it for granted that any <'>thcr course for her 
gifted son was simply unthinkable! 

“Once he is admitted to Trinity, things will take care of 
thcmst'lvc's,” her brother w'ould sav cheerfully. “We’ll 
get him a scholarship which will ease the financial burden 
for y(m considerably.” 

By this time Hannah had become conscious of her son’s 
unusual qualities: Isaac was one to be cared for, prized. 
And when the headr ist*-r and her brother revealed the 
plans they had in mind for Isaac, Mrs. Smith was pleased 
and offered no objections. 

On Isaaf Newton’s ^ast day at the King's School, the 
beaming widow heard Mr. Stokes laud her son’s character 
and scholanship to the skies before a larg<‘ gathering of 
parents and students. Her eyes fille.! with tears when the 
headmaster, obviou.sly overcome by enu>tion, went on to 
hold up Isaac as the scholar of whom the school was most 
proud 
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William Ayscough was happy that day, too, for his 
nephew Isaac had just received his notice of acceptance 
from Trinity College. Yes, the lad was going to get a 
university education! 
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On June 5, 1661, Isaac Newton was admitted to Trinity 
College. It took him several days to recover hoiii the 
arduous two-day trip by coach; the distance from Wooles- 
thorpe to Cambridge wiis only about fifty miles, but the 
terrible road conditions, plus the constant fear of high- 
waymen, made travelling a trying experience. 

Newton missed his mother, and was homesick for Anne 
and the happy bustling family life at Woolesthorpe. He 
kept thinking of those wonderful years at Grantham, and 
(*f the vivacious and charming girl whose companionship 
had meant so much to him. Anne had taken his depar- 
ture hard; the memory of her weeping at their parting 
remained with him for a long time afterwards. 

Here at Cambridge he kne.vr only two lellows to whom 
his uncle had given him letters of introduction. Since he 
was poor, Newton lived a life apart from the young men 
of wit and fashion who hj<ti been prepared for Cambridge 
at the great English public schools. There were only a 
few sizars among the forty students admitted with Newton 
that year - and he was orie of them. To be a sizar meant 
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that a student had to perform such menial services as 
running errands and waiting on his tutor in exchange for 
board and tuition. 

The youth from Woolesthorpe, brought up far from the 
world of the gay blades around him, looked at his associates 
with the eyes of a shy, suspicious country boy. He realized 
that socially he counted for little, since he was the son of a 
small farmer or yeoman. True, his family owned a manor 
house; but even that had been acquired as part of a parcel 
of land his grandfather had purchased at Woolesthorpe 
about a hundred years ago. It was clear that there was no 
social prestige to be squeezed from Isaac Newton’s back- 
ground. 

In a short time, however, he managed to forget all about 
his insignifieant position among his fellow s(ufj''nts. As 
soon as he discovered the precious books in the college 
library, Newton realized what a golden opportunity 
I'rinity offeied the inquiring mind. It was going to be 
like Grantham - only better! The wonderful manuscripts 
in the college library w'cnt far beyt)nd the collection of 
books in the Clark attic. 

At first he was unable to do any studying or reading in 
liis own room because of the noise made by the man with 
whom he .shared rooms. Trinity was overcrowded at that 
time, for the two wingv. of Neville’r Court hadtiot yet been 
completed. As it was, Newton was fortunate in having to 
share his room with only one person; there were cases 
where three or four students w’ere assigned to one room 
during that year. At any rate, during the first few months 
Newton certainly did not find, at Trinity the peace and 
tranquility of which his uncle had often spoken. 
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Driven from his room by the noise one night, he wan- 
dered aimlessly through the Great Court, as the college’s 
main court is called, wondering how much longer he 
would have to put up with this noisy man. Out of the 
corner of his eye he noticed another student also in no 
hurry to go anywhere. 

Finally the young man approached and eyed him quiz- 
zically. “Driven out of your room, too, Newton?” 

He recognized the speaker as John Wickins, a divinity 
student. 

“Yes,” said Newton. “I found it, as usual, too noisy for 
reading or study.” 

“Sounds like luy friend: too much money, loo many 
friends and absolutoly no understanding of how much ale 
a mortal can safely swallow.” 

Newton smiled. “I have to escape to the open air cjftcn, 
too often. It will be a great relief to me to get rid of this 
chap - if I ever do.” 

“I understand how you feel,” said Wickins sympatheti- 
cally. “I -I-” He stopped suddenly. “I have just had 
an idea, Newton”. 

“What is it?” 

“Why can’t we get your man to live with mine ? Then 
you and I will be able to lodge together. Since our noisy 
friends are^apparcntly of the same mind, they should be 
pleased wdth one another.” 

“An excellent suggestion!” observed Newton. “Do you 
think it can be arranged?” 

“We can try,” answered Wickins optimistically. 

John Wickins wasted no time. He approached the 
college officials tactfully *on the subject of the exchange, 
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and soon extracted a promise that his unusual request 
would receive consideration. Before long the switch was 
carried out with no ill feelings on the part of the high- 
living pair who were placed in one room. Newton and 
Wickins got along very well and continued to share for 
several years. 

There was nothing outstanding about Newton’s college 
work during his first years at Trinity. He was just another 
sizar as far as his teachers and fellow students were 
concerned. Newton himself was keenly disappointed at 
the absence of science from the college curriculum. 
Cambridge, at that time, was still concentrating on 
philosophy and theology; like Oxford, it was far behind 
the universities on the Continent, where the ideas of 
Galileo, Descartes and Kepler were beginning J;o attract 
the attention of some of the finest minds in the academic 
world. 

“Tell me about Trinity,” said his mother eagerly, on his 
first visit home at the end of the first term. 

“Well,” began Isaac slowly, “my tutor is Mr. Pulleyn, 
an excellent scholar. He is in charge of my studies and 
is very kind. It was he who excused me from attending 
the lectures in logic. He said I had acquired a good grasp 
of that subject from reading the logic book Uncle William 
gave me when I left V^oolcsthorpf.” 

“What do you study, then?” asked his mother curiously. 

“The usual subjects - Latin, Greek, the Bible, arith- 
metic, Euclid, trigonometry. And I must not forget the 
lectures on the Copemican system - they’re the most 
fascinating of all!” 

The widow seemed satisfied with her son’s list of studies - 
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even though some did sound strange to her. However, if 
Trinity demanded and her Isaac liked those subjects - then 
they were certainly acceptable to her! 

“You’re not working too hard, Isaac?” she asked 
anxiously. 

Her son laughed, “No, Mother, not at all. I ha.e 
nothing to do but read and study. The college has a 
wonderful library in which I could spend the rest of my 
life and still have much to learn.” 

What he didn’t tell his mother was that he had been 
spending more time reading everything he could lay his 
hands on than in doing his college work. Newton was 
having the time of his life exploring tlic world of icainitig. 
He wanted to taste everything, and he turned to each new 
field w'ith brca^iless interest. Some subjects he would 
push aside after a brief sampling; others he would bite 
into w'ith a power and concentration unusual in one so 
young. To Isaac Newton, almost all knowledge during 
this glorious period had a gleam, a freshness, that made his 
mind almost dance with joy. 

He looked forward to his visits to Woolcsthorpe - and 
Grantham. Newton needed die warmth of his family and 
friends; after long stretches of intellectual labours at 
Trinity, he eagerly counted the weeks to vacation time. 
Though th^ young scholar hud little money to spare, he 
seldom returned home without little presents for the 
children at Woolcsthorpe - and for Anne Storey. 

Anne w'ould listen thoughtfully to her admirer’s account 
of what Trinity was like, and wonder if he still felt the 
same way about her. When Isaac had first left for college, 
there was a sort of “undeAtanding” betw'een them. Some- 
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day they would be married. When? Neither Anne nor 
Isaac could answer that because the decision to send the 
latter to college had unsettled all their plans. 

“You like it at Trinity?” asked Anne, after he had told 
of the various fellows at the college, and the strange be- 
haviour of some. It seemed that the puritans, when they 
were in power, had ejected a number of the ablest fellows 
from Trinity; and of those who remained quite a few had 
lost interest in the studies they were supposed to pursue. In 
fact, Mr. Pullcyn, Isaac’s tutor, had hinted that Trinity 
was not what it used to be. Too much interference by the 
Crown . . . loo many appointments based on favouritism 
rather than ability. 

“Yes,” said Isaac, “I do like it. ‘There is something 
wonderful about the atmosphere. It is so withdrawn 
from the world. It must be grand to be a fellow and have 
nothing to think about but books and ideas.” 

Anne tried to be gay after that, but it was plain that she 
was troubled by Isaac’s fascination for the academic life. 
Mr. Clark had once told her that fellovvs were not per- 
mitted to marry. She wondered if Isaac’s attitude meant 
that they would have to wait until the seven-year fellow- 
ship period was over before they could think of marriage? 
And would he ever desire matrimony if the bachelor’s life 
of a fellow seemed so attractive to him now ? Anne began 
to feel insecure about the future. 

Back at Cambridge in the spring of 1663, Wickins burst 
into their room, one afternoon, ill excited about the news 
he had just heard. 

“Newton - do you know who is coming to Trinity at the 
beginning of the Easter term?” he cried. 
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“No,” mumbled his companion without looking up 
from his reading. 

“Isaac Barrow, the great Dr. Barrow!” announced 
Wickins, all aglow. “Do you realize that Barro^v is one 
of the great masters of the English language. What 
magnificent sermons that man can preach ! And he’s rot 
only a minister but also one of the greatest living scientists 
and mathematicians!” 

Newton pricked up his ears. A mathematician? A 
scientist? This was really great news! 

More information was soon forthcoming fiom the en- 
thusiastic Wickins. “Barrow has just been appointed to 
the chair of mathematics recently established b> Henry 
Lucas . . . Barrow will become the first Lucasian professor 
of mathematics *at Cambridge. And beginning with the 
Easter term he will lecture on natural philosophy - par- 
ticularly optics.” 

Optics, natural philosophy - as science was called at that 
time - Barrow . . Newton was beginning to digest the news 
and sec grand possibilities. It might mean that he, New- 
ton, would now have an opportunity to experiment. Dur- 
ing the time he had been at Cambridge, the young man 
from Woolcstliorpe had felt keenly the lack of an outlet for 
his highly developed manual dexteritv. No one at Trinity 
seemed to ^arc about science; thermal n interest there was 
still philosophy and theology. It all boiled down to endless 
discussions of finer and finer points, he used to say to himself. 

Optics called for ligllt experimerts, the grinding of 
lenses, the construction of ingenious scientific apparatus. 
Newton’s deft fingers were itching to get started. But 
first he must again go thi'ough his copy of Kepler’s Optics. 
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Difficult reading ! But he simply had to master that book 
during the next few weeks or Barrow’s lectures might prove 
too difficult to follow. 

“What do you think of all this information I’ve just 
poured into your ears ?” asked Wickins gaily, as he watched 
a slow glow spread over his friend’s usually immobile face. 

“I think the news is good -even grand!” answered 
Newton with a faraway look. 

“And don’t you feel that it calls for a little celebration?” 
continued Wickins with a wink. 

Isaac Newton thought hard for a few seconds. “I 
certainly think it does!” 

With that, the two young men walked out, arm in arm, 
and made for their favourite tavern to celebrate the great 
academic event. 

Isaac Barrow, shortly after his appointment as Lucasian 
professor, was only twelve years older than the young man 
whose studies he was to oversee and whose career he was to 
influence so pnjfoundly. The reputation of Barrow had 
already reached extraordinary proportions in academic 
circles. As a young.ster, he had proved restless, precocious 
and hard to control, but there was a marked improvement 
when Isaac Barrow' grew to manhood. He was educated 
at Trinity College and^ became a fellow' in 1^49. After 
six years as a fellow, he was driven from England by the 
puritans because of his outspoken opposition to their 
political and religious ideas. The next four years saw the 
exiled Barrow wandering through eastern Europe, where 
he managed to survive attacks by pirates and highwaymen 
during a series of almost unbeliei^able adventures. 
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In 1659, when conditions at home had become safer for 
one with his views, Barrow returned to England. Shortly 
afterward he was ordained to the ministry and appointed 
professor of Greek at Cambridge. From there the restless 
Barrow moved on to Gresham College, in London, where 
he became professor of mathematics; and a year later, he 
was back at Cambridge as the first Lucasian professor of 
mathematics. 

The teacher who was destined to play so important a role 
in Newton’s intellectual development w'as drawn to the 
quiet, thoughtful country youth from their very first meet- 
ing. The lean, slovenly dressed Barrow’, whose caustic 
wit and unusual courage had made him a favoutite of 
Charles II, was gciatle and fatherly in his relations with 

Newton. » 

« 

He liked the young scholar’s intensity and intellectual 
vigour; he was thrilled to find a student who loved mathe- 
matics and science for their owm sakes, and whose keen 
mind could quietly get to the heart of almost any subjee t 
he tackled. And there was no desire lor fame, no ambition 
to shine in the academic world, Bairow noted approvingly 
The unworldly Newton was a gem, and a rare one at that, 
decided the older man. 

“Lincolnshire has sent us someone blessedly different in 
the persor^ of Newton,” he saicl, to Dr. Babbington, a 
Trinity fellow distantly related to Mr. Clark, the Grantham 
apothecary, and hence interested in the youth from Wooles- 
thorpe. “God has plantM an unusu.allv productive mind 
in this young man. It is our duty to clear the stones from 
around it so that the plant may grow tall and strong.” 

Influenced by the teatSier whom he loved and admired, 
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Isaac Newton was soon reading works by Wallis and Des- 
cartes - two of the most advanced mathematicians of the 
time. In addition, he became absorbed in experiments 
which required the grinding of lenses -an undertaking 
Newton regarded as a form of relaxation. It was during 
this very period that his mind began to grapple witli the 
refraction of light as well as with certain mathematical 
problems which were to lead to ius famous binomial 
theorem ! 

From the very beginning, when he had got a glimpse of 
the young man’s natural mathematical ability. Dr. Barrow 
had cautioned Newton not to neglect Euclid. 

“Why haven’t you spent more time on Euclidean geo- 
metry?” he demanded sternly of Newton one day. 

The young man flushed. “1 read Euclif* through hastily 
a lew years ago, sir, but it seemed so self-evident that I 
didn’t spend much time on it,” confessed Newton. 

“Self-evident?” repeated Barrow dryly. “Don’t under- 
estimate Euclid, Mr. Newton. His geometry furnishes us 
with a wonderful scientific tool w'hich few’ know how to use 
effectively.” 

In 1664, three ycais after he had entered Trinity, Newton 
was awarded a scholarship. On this occasion Barrow, who 
was one of the examiners, again took the opportunity to 
stress the importance of] Euclid to his favourite, pupil. 

“You should have seen Newton’s face,” laughed Barrow 
when he related the incident to Babbington. “It turned 
beet-red. I wanted to strike l«ird because that reticent 
youth will soon be so far ahead of us that we won’t be able 
to reach him to strike.” The admirer of the great Euclid 
thought for a moment, then add{;d, “Our young fnend is 
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going to have a firm foundation to his mathematics - if I 
can manage it!” 

Years later, Isaac Newton wrote that his great mistake, 
during his undergraduate years, was in attacking the newer 
geometry of Descartes before he had achieved a thorough 
mastery of Euclid. 

And this admission from a man who later became one of 
the great masters in the use of Euclidian geometry I 


6i 



7 
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In January, iG6 i, Isaac Newton took his degree of Bachelor 
of Arts, along ^vith twenty-five other Triiuty uijjjcrgradn- 
alcs. By this time there was no question in his mind but 
that he would continue his studies in the academic atmos- 
phere he liad learned to love. Barrow had intimated to 
the young man, with whose growing intellectual power he 
was becoming more and more impressed, that there was 
an excellent possibility of the latter’s obtaining a coveted 
fellowship at Trinity. 

Newton was thrilled at the idea of becoming a fellow. 
For one thing this position carried with it an income which 
would free him almost entirely frorp money woffries; also - 
and this was most important to the young scholar - a 
fellow enjoyed complete freedom' to occupy himself as he 
pleased with study, meditation 6r experiment. 

This last consideration loomed large in the eyes of 
Newton. There was so much he wanted to do ! His mind 
was astir with fresh ideas in this springtime of his intellec- 
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tual life. Like rich black soil, freshly turned, his br ain 
teemed with productiveness. — 

There was the binomial theorem - he had that to work 
out; and the telescope improvement, for which he had 
already begun to fashion parts - there was that to do. 
And then there was the glass prism which formed U.c 
rainbow colours in a manner suggesting a long list of 
unanswerable questions. Finally, he planned to devote 
considerable time to the whys of Kepler’s laws. Why did 
the planets move as they did? There were inter csting 
calculations involved and he was looking forward to per- 
forming them. 

The reserved country youth kept his thoughts strictly to 
himself He was now a B.A., after three and a half years 
at Triuitv. There would be lots of time later in which to 
carry out his plans; at picsent it was a good time to relax. 
So Isaac Newton proceeded to celebiate the occasion b> 
several visits to a tavern, by playing cards - and losing - 
and by buying gifts for Anne and oranges for the children 
at Woolesthorpe. 

In the midst of the few pleasant weeks of release from 
studies, the ever-alert Wiekins arrived with alarming nt'ws. 

“They may close the eollege for an indidinite time,” he 
announced. “That’s the rumour, at any rale. The 
plague secn^s to be moving norm out of London according 
to the last report.” 

“That means we’ll probably have to scatter until the 
plague subsides,” obscrvefl Newton. 

“Exactly. They won’t wan lo expose the students here 
to that horrible danger. The plague may never get to 
Cambridge, but the authorities can’t afford to risk it.” 
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It was true that the Black Death was again on the march ! 
The summer of 1664 had been dry and hot in London; the 
city had suffered from a plague of flies, ants and other 
insects. In the following year came the terrible Great 
Plague in which London lost one fifth of its population ! 

What served to make the attack of the bubonic plague 
even more terrifying was the fact that there had been a 
thirty-year period of immunity from the disease. People 
had assured themselves that with the increased comforts 
and security of the times, there would be no further attacks 
of the dreaded plague. Since the fourteenth century, the 
Black Death had continued to break out in England at 
odd times and in different localities - mainly towns and 
ports where the flea-bearing rat found it easy to multiply. 

As it turned out, the year Newton wus at Cambridge, 
16G5, was the last time the bubonic plague was to terrify 
England. 

The officials at Cambridge watched the progress of the 
Great Plague anxiously. Deaths were mounting in Lon- 
don ; it was becoming impossible even to find enough able- 
bodied men to buiy the dead. Soon the disease appeared 
in East Anglia, but it was not yet spreading north or west - 
although isolated cases had been reported in those areas. 

Finally on August 8, 1665, came the decision to close 
the University. To wsait any longer would h- foolhardy. 
The students were ordered to disperse. 

“Are you going to be at homd for a long time?” asked 
his mother when Newton arrived unexpectedly at Wooles- 
thorpe even before the University had been officially shut 
down. 

“I don’t know,” smiled her son, looking far from upset 
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at the of prospect living at home for a long period. It 
depends on whether or not the plague weakens. It might 
be a few months or even longer.” 

“I’m so glad you didn’t stay in Cambridge,” observed 
his mother with relief. She looked around at the grass 
and trees. “There’s no healthier place than W’oolesthorpe. 
We have good air here and good food. The plague will 
never get to us, she added confidently. 

That night, after the children had gone to bed, mother 
and son sat up for a long time, for they found quiet pleasure 
in each other’s company. The widow wanted to know 
what Dr. Barrow had said to Isaac about the lellowship. 
Her Isaac a fellow of Trinity College! She beamed at the 
very prospect! Her brother, the rector, had already given 
her an inkling of .the desirability of that position, and of 
how few could hope to be elected to it. 

“And Dr. Barrow felt that ) on might be made a fellow ?” 
pursued Hannah Smith. 

Her son smiled. “Not immediately. Mother. All Dr. 
Barrow said was that it was in the offing, and that he, per- 
sonally, would do his best to get a fellowship for me.” 

I’lie widow looked at her son proudly. “He must think 
well of you, Isaac.” 

“Perhaps he docs. He and I get along very nicely. By 
the way, do, you know that BarroY^ is never without his 
pipe? They say he smoked it even at the Court, and that 
the King did not object.’* 

“It’s such a dirty habit,’’»cried his mother. “The odour 
of tobacco penetrates one’s clothing - and in time even 
one’s flesh!” 

“Yes, it is pretty strodg stuff,” agreed her son, not 
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revealing that he, too, had recently been experimenting 
with a pipe. 

Suddenly Hannah Smith looked disturbed. “What if 
the college remains closed for several months - or even a 
year?” 

Isaac appeared quite calm at the prospect. “I have 
brought considerable work with me from Cambridge - 
plenty of it. There are several matters I expect to look 
into while I am here. But I’ll have time to help you with 
farm work. Mother,” he assured her. 

The widow laughed. “No you won’t! Things are 
going smoothly now and I don’t want them disturbed. 
You stick to your studies, Isaac, and the farm will take care 
of itself.” I 

So Isaac Newton got himself settled in the closet-like 
room on the second floor of the manor house. As it 
turned out, the vacation lengthened into two years of 
intermittent “leisure” - a strange word for the most 
creative and exciting period in Newton’s life! “In those 
days,” he wrote many years later, referring to the plague 
>ears, “I was in the prime of my age for invention, and 
minded mathematics and philosophy more than at any 
time since.” 

At this period he began to puzzle over the moon’s 
motions, a problem wjiich was to intrigue him for many 
years afterwards. While an undergraduate at Trinity in 
16G4, he had made several attcuipts to measure the halos 
of the moon. And as he exain’ned the heavens on those 
crisp autumn nights in Lincolnshire, New'ton recalled many 
unanswered questions about the earth’s satellite. 

What kept the moon moving so smoothly and un- 

66 



THE PLAGUE YEARS 


hurriedly around the earth in an orbit which it completed 
every 27 J days ? There above him was the shining quarter 
moon! The satellite’s mysterious and effortless motion 
had fascinated human beings for thousands of years. Why 
did it behave as it did ? The how was known but not the 
why! 

About fifty years before Newton, Kepler had succeeded 
magnificently in describing the motions of planets by means 
of his famous laws of planetary motion. That great 
astronomer had guessed that the inverse square law was 
somehow involved, and that there was a definite gravita- 
tional attraction between the sun and the planets. But 
that w’as as tar as Kepler and others could advance; and 
there the problem liad long rested. 

During the long days and evenings at Woolesthorpc, the 
rcflcitive twcnty-tour-> ear-old pondered over many 
weighty questions. Refusing to be intimidated by the 
likelihood of failure, Newton insisted on coming to grips 
with problems which had long baffled the best minds of 
his own and jirevious generations. 

Isaac Newton felt intuitively that there must be a gravita- 
tional force between the sun and the planets, and that the 
strength of this atlracti\e lorce must decrease with the dis- 
tance -also that the decrease .v^asn’l meiely pioportional 
to the distayce, but rather to ihe square of the distance. 
In other words, this was the famous inverse square law: 
twice as far away tesults in one fourth of the attractive 
force; three times as far, ojic* ninth of the force; sixty times 
as far. one thiity-six hundrcdtli of the force, and so on. 

Again and again the young thinker scrutinized Kepler’s 
Third Law, that mysteridus statement which neither the 
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discoverer nor anyone else seemed to find reasonable. 
“The squares of the times taken by the planets to travel 
around the sun vary as the cube of their mean distances 
from the sun” - stated the Third Law. 

Like a hawk, the young man’s mathematical mind kept 
hovering over this law, intent on finding a clue which 
would make it reasonable, logical. The puzzle - and 
Newton loved puzzles -was always with him: eating, 
sitting, walking or sleeping, it was always in his conscious- 
ness. Then came the moment when the intensity of his 
attack won him an answer! It came to Newton suddenly, 
as if out of the blue. 

He made a few hurried calculations and emerged flushed 
and excited. There it was - at last. * He had succeeded 
ill deducing the inverse square law, matiicmatically, from 
Kepler’s Third Law! What Kepler had suspected, this 
young man had managed to prove by an amazing exhibi- 
tion of mathematical insight. 

Days and weeks passed during which Newton occupied 
himself with other problems, equally stimulating and satis- 
fying. There was nothing like change, he would say to 
himself, for keeping a keen edge on one’s mind. 

“You’re not eating well, Isaac,” his mother would com- 
plain when she saw the food which had been brought to his 
room early in the day,still untoucjied hours bter. “And 
you can't possiblv get enough sleep when you study far into 
the night.” ' 

Her son listened absently and; as usual, promised that he 
would cat regularly and sleep the normal number of hours 
- in the future. 

On sunny afternoons, Newton' liked to sit in the shade of 

68 



THE PLAGUE YEARS 

a favourite apple tree in the orchard not far from the manor 
house. There he would relax physically while his mind 
wrestled with exciting questions about light, the solar 
system and methods of calculating the area of curves. . . . 

One day, while thinking of other things, an apple fell 
from the tree under which he was sitting and landed at Ins 
feet. Instantly Newton’s alert mind seized upon this every- 
day occurrence. That apples fall to tlie earth was nothing 
new; men had been aware of gravitation from ancient 
I’mes. And Galileo, who died the year Newton was l)orn, 
had discovered exactly how a freely falling body, like an 
apple, behaves. 

But Newton’s soaring mind did not stick to the apple; it 
immediately shifted* from apple to moon. The attractive 
force of the cartlf extended to the to]) of the tree; that ex- 
plained why apples fall to llie ground. Did this same 
attractive force exert a pull on a body a hundred times as far 
away as the top of the tree? A thousand limes as far 
away ? What would the force of attraction amount to - at 
the distance of the moon.^ And finally, does the earth 
attract the moon as it docs an apple? 

Many questions and no answers! If the earth’s gravita- 
tional pull extends as far as the moon, then why doesn’t the 
moon fall to the earth like tin apple. ^ 

For a long time tin absorbed Newton could find no 
satisfactory answer to the last question. But av^ake or 
asleep, he kept driving hi^ mind to produce an explanation, 
all the while waiting tenicly for that glorious moment of 
illumination which would icpay him amply for his labours. 
At last it came to him! It was all so simple. The answer 
was that the moon was ictually falling towards the earth 
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every moment - yes, actually falling while still maintaining 
the same distance from our planet! 

Newton could see it all now - the simple concept which 
had escaped Galileo and others. The moon was like a 
projectile which was moving so fast that it fell as the horizon 
fell. In short, the moon’s fall followed the curvature of the 
earth. If it were not dropping towards the earth every 
instant, than the moon’s velocity would carry it oIF into 
space in a straight line, like mud thrown from a rapidly 
rotating wheel. The fact that the satellite kept moving 
round and round our planet proved that it was continually 
falling towards the latter. 

His next task was to try to calculate how far an object 
would fall in one second, due to the piVll of the earth, if the 
object were as far aw ay from us as the moAn. The distance 
of the moon’s centre from the earth's centre is about sixty 
times the radius of the earth. If the inverse square law 
holds true, argued Newton, the attractive loicc of the 
earth on the moon mus< be eoxeo se’oo vvhat it is 
on the earth’s surface. 

An apple falls sixteen feet in the first second after being 
dropped, reflected Newton. If the apple were where tlie 
moon is, the former would fall 3 J J „ feet in one second. He 
now had the figure for how far the moon fell in one second ! 

How did this cumpai>e with the true figure fol the moon’s 
fall in a second.^ Eagerly Newton began this crucial 
calculation. The distance of tfie moon from the earth 
was known; with this as his rad?as, it was easy to calculate 
the length of the giant circle which the moon followed 
around the earth. Knowing that it takes 27^ days for the 
moon to go round this circle once, he was able to determine 
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how many feet per second the moon moves in its orbit. 
Finally, using the figures he had just obtained, Newton 
drew a scale diagram and found exactly how much tlie 
moon falls off from the horizontal in one second, i.e., liow 
many feet it drops towards the earth in a given time. 

His theory required an answer of feet in a second, 
as explained previously. However, the scale diagram gave 
him only feet per second for the fall of the moon. 
Close enough, said Newton to himself. After all, his 
calculations were based on a rough figure for the radius of 
the earth - one later found to be inaccurate. At the time, 
however, he was too thrilled to worry ever his results being 
slightly off. He kept his computations locked up in his 
notebook, not revealing iheir existence to anyone until 
sixteen years lat<*r - when a recalculation based on more 
iH curate measurements of the size of the eartli gave him 
an almost perfect result. 

At Woolesthorpe, in 16G5, Isaac Newton had no inkling 
that he had discovered the law of universal gravitation. 
True he was pleased with what he had accomplished; but 
to him it was only a beginning, for ihcTc were still basic 
questions to answer before his discovery could amount to 
anything important. What justification did he have, for 
example, for treating the moon as if it were an apple, a 
mere point in the sky? He had disregarded the real size 
of the moon in his calculations. This made the whole 
matter more or less something of a guess. And until 
he could present a lln#rough, foolproof case for his 
theory, it must remain what it was - a hunch, a mere 
possibility. 

Newton now turned, fol- relief, to the activity he enjoyed 
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most - experimental investigation. His experiments at 
Cambridge with a triangular glass prism had convinced 
him, despite prevailing opinion, that white light was not 
homogeneous, that it was not all of one kind. How could 
it be, when passage through a glass prism made it emerge 
as a band of rainbow colours? He had also discovered 
that the different colours in white light, on passing through 
the glass prism, were not bent or refracted equally: the 
red was bent least and the violet most! 

He repeated earlier experiments in his little room at 
Woolesthorpe, using simple home made equipment. A 
darkened room ... a round hole in a window shutter . . . 
a triangular glass prism ... a beam of sunlight. And 
there on the screen opposite the shutter was the beautiful 
spectrum of white light - with all the cO'lours ^f the rain- 
bow! He noticed that the band of colour was larger thaix 
the hole in the shutter; and also, that the band was five 
times longer than it was wide. 

Newton was unable to explain the shape of the band. 
He tried combining two prisms, one in a reversed position. 
Now he got no coloured band at all, but only a spot of sun- ' 
light. It was mystifying, for the young man was working 
in an unchartered field. He tried isolating one of the 
colours in the .spectrum by passing it through a second 
prism. , , \ 

His head was spinning. No books had ever mentioned 
the phenomena he had just obsert cd. It would take a vast 
amount of experimental work aiid a great deal of thinking 
before he could hope to arrive at an adequate explanation 
of what he had seen happen. Newton didn’t realize tliat 
he was laying the foundations of spec^^rum analysis, which 
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was later to play so important a role in modem physics, 
chemistry and astronomy. 

Always unhurried when it came to publishing his find- 
ings, Newton felt that all his exciting work at Woolcs- 
thorpe was only a beginning. His original ideas on 
gravity, light and the calculus were each destined to tak<. 
ten years to bring to fmition. At the moment he saw no 
need to msh into print; a few pages of notes, for his own 
use, would suffice. . . . 

The third siibject to draw Newton's attention during his 
enforced vacation was of a purely mathematical nature. 
Only a few months before the plague b'-oke out, his fertile 
brain had discovered the binomial theorem, which in iis 
simpler form is now part of secondary school algebra. 
I'his accomplishment alone, in the opinion of scholars, 
would have assured Newton an honoured place in the 
history of mathematics. 

At Woolcsthorpc, however, his mind kept pushing ahead, 
as if with a momentum which its owner could not control. 
Some hints in books by John Wallis, a prominent Oxford 
• mathematician, plus illuminating lectures by Barrow, led 
Newton to seek a new way of calculating the areas of cur\'cs. 
It was a difficult problem. How does one find out how 
many square inches there arc in .t piece of a circle or ellipse, 
for exampleiP 

The greatest of the Greek mathematicians had attempted 
to solve this type of problem - but failed. Isaac Newton, 
at the age of twenty-four, jdecided to sink his teeth into it, 
using all the available knowledge of his time. He had an 
idea about a new method, a ciifferent approach entirely. 
He tried it -and it ''N^orkW! In r666, he calculated the 
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area of a hyperbola “to two-and-fifty figures by the same 
method” ! 

With unbelievable energy, Newton moved ahead swiftly 
from his binomial theorem to lay the foundations of his 
method of fluxions. The latter developed into the differ- 
ential and integral calculus, the key tools of modem science 
as well as the cornerstone of the mathematics of today. 

Newton regarded his accomplishments as important to 
himself only. Since personal curiosity rather than a 
desire for fame had motivated him, the young thinker saw 
no reason why the outside world should be at all interested. 
It was an extraordinary attitude toward one’s achieve- 
ments, but Newton maintained it stubbornly throughout 
his lifetime. In a way, Isaac Newton was like a man who 
sets for himself difficult tasks, which he tihen ^mpels him- 
self to pciform perfectly. And that was all there was to it, 
as far as the performer w'as concerned! 

Alas 1 Anne Storey never could understand the change 
in her suitor’s attitude dxxring the two years of his “vaca- 
tioning” at his mother’s farm. His visits to Grantham 
became less and less frequent; and when he did call on his' 
fiiend, the results were exceedingly unsatisfactory to the 
warmhearted, gay young lady. 

“He’s so different,” she used to complain to her mother. 
“Isaac is not the sam^ person he, was when ic lived with 
us - or even last year.” 

“What do you mean.^” asked Mrs. Clark. 

“I don’t know -it’s the wat he looks at me. It’s so 
strange. I feel that he’s thinking of something else all the 
time he’s with me. He makes me think - I - 1 hardly 
exist - almost as if I were part ^f the room or the 
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furniture. And yet he doesn’t want to hurt me, I know 
he doesn’t.” 

“Isaac is a scholar now, Anne,” said her mother qently, 
“and an unusually original one, from what 1 hear.” 

“But why - why doesn’t he look at me the wa> he used 
to?” cried the unhappy girl. 

Mrs. Clark put her arm around her daughter. “It isn’t 
you, dear. Isaac doesn’t think of himself, he doesn’t think 
of you, he doesn’t think of me. His mind is fall of his 
studies. He never thinks of people, but only of ideas. 
Hannah Smith tells me he is set on remaining at Trinity 
as a fellow.” 

“I could sense that,” murmured Anne, trying to hold 
back her tears. “He wants to be a scholar . . he wants to 
be a schola** . . . tfll his life!” 

There was no discussion, but by mutual consent the 
engagement was broken off. Anne Storey was too prettv 
to remain unattached for very long. Soon after the l)ieak 
with the idea-intoxicated, unt ommunicative Isaac, she 
married a local youth. 

But for the rest of his long life, Isaac Newton never forgot 
the girl from Grantham; he alv/ays made it a point to 
inquire about her well-being and insisted on helping her 
financially whenever she was in need - which, unfortu- 
nately, was ftften. 

Anne, a widow in her old age after having married 
twice, always spoke affeclionatelv of the famous man who 
had been her dear compaAion in his \ uuth. She used to 
try to imagine what life would iiave been like - if their 
plans had remained unchanged and they had married. 
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By the spring of 1667, the plague had definitely subsided 
after taking the lives of one-fifth Af the population of 
liOndon. 

Newton had a pleasant feeling of accomplishment as he 
looked back at the two years of “leisure” on the farm. 
And why not? In the entire histor)'^ of science we find 
nothing to equal the extraordinary creativeness of his 
mind - during so brief a period of time ! 

Now that he knew his brain was fertile and that it could' 
be forced to produce, Newton looked forward eagerly to 
the years ahead. Time and problems were all he needed; 
and if things went well, he would enjoy an abundance of 
both for the rest of his life. He. was not aftaid of work; 
he felt confident that he could drive his mind to do any- 
tluug he wanted it to do. No brain was ever less pampered 
than Newton’s! f 

But a life of pure ideas wasn’t enough. Change was im- 
portant because it rested mind and- body. He was there- 
fore anxious to return to his telescc project - abandoned 
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during the plague years - and get down to the business of 
grinding lenses and fashioning metal parts. Also, there 
were those puzzling experiments on light and colour to 
repeat and explain; and finally, he promised himself the 
greatest treat of all some day soon - the fitting out of a 
complete chemical laboratory in the garden behind hi.^ 
room. . . . 

“What a sad waste of time the plague caused us !” ex- 
claimed Dr. Barrow when Newton called to pay his respects. 
“And just when you were making excellent progress in 
mathematics, Mr. Newton.” He paused for a moment as 
he eyed his undemonstrative pupil. “Did you keep up 
with your studies while at Woolesthorjje he asked with 
a smile. 

“Yes,” said Nekton. “I did a little work.” 

“I know,” snorted Barrow. “You were probably 
occupied with the plough or the scythe.” 

The young man smiled. “My mother refused to allow 
mt to apply my talents to farming, sir. She said the farm 
always ran better without my help.” 

Barrow nodded understandingly. “Sons arc often 
trials to parents - too ofun. J know I was. Young 
people are apt to be headstrong, self-absorbed and thought- 
less. I myself was a perfect example of unmanageable' 
youth in m'f day.” He lookea aside for a iew seconds as 
lie recalled certain painful incidents of his own childhood 
and youth. 

“By the way, Mr. Ncw'pn,” the oldc r man called out as 
his pupil was about to leave, “have you done anything 
with that infinite senes idea you mentioned to me just 
before we shut dow’.^” 
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“Yes, sir,” admitted the modest Newton, “I did a bit of 
work on it. I tried to develop the method in some detail. 
In fact, I am planning a short paper on it.” 

“A paper? Good! I’ll look forward to reading it.” 

“There are a few points I still have to clear up in 
my mind, Dr. Barrow. I wonder - if - if you could 
find the time to read and criticise the paper when it is 
finished ?” 

“I’ll be happy to do that,” his teacher assured the young 
man. 

Spurred on by Barrow’s interest, Newton spent the first 
few months after his return to Trinity in the preparation 
of his mathematical paper. This contribution, entitled 
On Analysis of Equations with an infinita. number of terms, was 
in the opinion of later scholars a mature and carefully 
organized piece of work. 

When Harrow' was presented with the manuscript by the 
shy, unassuming Ne^vton, the former ran his eyes over it 
rjuickly, looking more and more startled as he read on. 
It was difficult reading, he said to himself, and so dilfereftt 
- and new ! He stole a quick, curious glance at the quiet 
young sehoLir. Had the latter strayed from the path 
boinevshere - or was he a person of unusual originality ? 

“I’ll have to study it carefully before venturing an 
opinion,” Barrow finaUy declared. “At any-rate, please 
accept my congratulations, Mr. Newton, for having used 
your long period of leisure to suVh great advantage.” 

Newton thanked his profesfor and departed. The 
young man felt relieved now that the mathematical portion 
of his researches w’as in another’s hands. The paper was 
no longer of any concern to hin*i. J.^ewton was planning 
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to throw his energies into the telescope project - and what 
prospect could be more attractive? 

In 1667, six months after Trinity had reopened, Newton 
was admitted as a fellow. The young scholar was over- 
joyed; the examinations had been difficult and he had not 
been too optimistic about his success. Now ho coulu 
scarcely wait for the end of the year to get back to Woolcs- 
ihorpe. He was anxious to share his good fortune with 
his family. 

.\t last the winter vacation drew around and Newton 
boarded the slow coach for home. The journey seemed 
interminable to the impatient fellow; the nairow roads 
W'erc piled high with snow, and it was diflicult to see whert 
road ended and unenclosed heath and fen began Twice 
the coach got stutfk in heavy drilts from which it had to be 
pulled out by teams of oxen furnished by local farmers. 

“So my Isaac is now a fellow of Trinity College,” cried 
his mother proudly the moment she saw him. 

Soon his w'hole family was bustling about the first 
fellow in the memory of the Newton famiK, and throwing 
question after question at the amused Isaae. 

“Perhaps my good foitune was due to an aecideut - 01 
accidents,” he remarked with a twinkle. 

“We don’t believe that!” an wered his excited and loyal 
audience - Clmost in unison. 

“It happened,” began Isaac slowly, “that there w'cie 
nine vacancies to be filled - an unu<5ually large number. 
You sec, there had been rjo elections t(' the fellowships for 
two years because of the plagi.e ” He paused for a few 
seconds, then added' with a faint smile, “Two of the 
vacancies were caus^ by^ fellows falling down staircases.” 
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There was loud laughter at this explanation. 

Hannah Smith suddenly looked concerned. “Are the 
staircases at Trinity so dangerous, Isaac?” 

“I never found them so, Mother,” he answered 
seriously. “They’re safe enough - if one remembers how 
to walk.” 

The young people got the full significance of Isaac’s 
remark even though his motlier didn t. Isaac felt it wiser 
not to explain that drunkenness among Trinity fellows was 
not uncommon during the period of his residence. 

As always, Newton found the atmosphere at Wooles- 
thorpe relaxing and heartwarming. Once he found him- 
self in the bosom of his family, the reserve and shyness 
which characterized his attitude tov/ard strangers dis- 
appeared quickly. 

Alone \vith his mother that fiist evening, Isaac told her 
whiit he felt would please her most about his promotion. 

“I’ll have an income as fellow which often is as high as 
a hundred pounds a year. Mother. I won’t have to ask 
you lor help Irom now on. Perhaps - I’ll even be able to 
help you.” 

Hannah Smith look« d impressed. Not only was her son 
an honoured fellow% but he was also going to be paid for 
being one! 

“I’ll not need your h^lp, Isaac. ^ Use the m^ncy to buy 
things for your work. Don’t worry about the farm. 
Things here are going much morfc smoothly than they did 
a few years ago. Conditions l(>ave improved - and the 
children are now beginning to take care of themselves.” 

“Are you sure asked Isaac anxinusly. He could use 
his income from the fellowsliip lo jil^rchase materials he 
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had long wanted - parts for his telescope, chemical appa- 
ratus and books. 

His mothci nodded firmly. “I am sure, Isaac. I want 
you to keep that hundred pounds a year for yourself, so 
lei us not discuss it any further.” 

During those few pleasant weeks at home, Isaac Newton 
for once permitted himself the luxury of real idleness. He 
spent considerable time with the children; and when 
Benjamin, who was now almost sixteen years old, asked 
\,hat he was going to woik on as a fellow, Newton casually 
mentioned the telescope. 

“A telescope!” cried the boy, all excited. “I know 
wdiat that is - something one looks through to sec the moon 
and faraway stars.* How do you make a telescope?” 

Newton was if little surprised at the boy’s excitement. 
During tlic plague >cars he had never tried to explain to 
liis family what he was engaged in, because the ideas them- 
selves were too difficult. True, he had allowed the chil- 
dten to play with the glass prisms; and he remembered 
how thrilled they were when the brightly coloured spectrum 
appeared on the kitchen w'all. At that time Isaac hadn’t 
even attempted to expUin the colours except in a maltei- 
of-fact way, for it was obvious that the theory of c'olour 
was too muth for the youngst rs. 

But novj^ that Benjamin was jr^'aHy interested, Isaac 
decided it would be fun to explain telescopes to the young 
people. 

Before long, all three -fBenjamin, Hannah, and Man' - 
W'cre sitting at the feet of \he Tiinity fellow listening 
open-mouthed to wf^at he was saying about lenses and 
telescopes. 
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Isaac told his fascinated audience of Hans Lippershey, 
the Dutch spectacle-maker, who in 1609 happened to hold 
up two lenses and glance through them. It was a bright 
day. The distance between the concave and convex lens 
was just right and the concave was the one close to his eye. 
Lippershey was amazed at being able to see a distant 
church steeple clearly; it seemed as large, through the 
lenses, as if he were seeing it from close by. The Dutch 
man had discovered the first telescope! 

“And no one had ever thought of looking through two 
such lenses before?” asked Benjamin incredulously. 

“No,” answered Isaac with a smile. “People don’t like 
to try new things.” 

The home instructor went on to tell of Galileo who, on 
hearing of Lippeisliey’s discovery, immeuiately began to 
build a telescope of his own. The great Italian scientist 
was not satisfied with the magnification of three or four 
diameters offered by the early instruments. Soon he was 
grinding lenses to a curv^ature based on his owm calcula- 
tions. After painstaking work, he finally succeeded in 
building a telescope with a magnification of thirty dia- 
meters! The combination of lenses used by Galileo was 
still the same; concave for the eyepiece, convex for the 
objective. 

“And what did Galileo see when he looked itirough his 
grand telescope ?” asked Hannah, showing a keen sense of 
the practical. 

“Galileo saw in the heavens things which no man had 
ever seen before,” explained Isaac. “He discovered that 
the moon was not round and smooth ^ut rather rough and 
pitted. The Milky Way, said GaliltjW consisted of a vast 
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number of distant stars. And most important of all, he was 
the first man ever to observe the four moons circling the 
planet Jupiter - not one moon such as the earth has, but 
four!” 

“Four moons!” sighed the group in amazement. 

“And was Galileo’s telescope the best ever made - Uie 
best there is now?” asked Mary. 

Isaac waa enjoying the rapt expressions on the fares 
around him. “It was the best,” he continued, “until 
Kepler came along and showed that it was better to use 
two convex lenses rather than a concave-convex combina- 
tion. And Kepler was right: his system gave a wider and 
clearer field.” 

“So that’s the best telescope, then,” conch\ded Benjamin. 

At this noint,* the teacher had the feeling that he was 
about to lose the attention of his young listeners. How 
could he explain to them that Kepler’s system brought with 
it difficulties not encountered in the eailier telescopes? 
If a convex lens is spherical, then the part near the edges, 
where the glass is curved most, will bend the emerging 
light ra)S most sharply. On the other hand, the rays 
passing though the ceatn- where the lens is curved least 
will emerge with relatively slight bending. The un- 
fortunate residt of such difTcrcnccs in bending angle is the 
formation ^f an indistinct image; in the language of 
science, the lenses prodmed “spherical aberration.” 

The renowned Frencn scientist Uescartes had in\esti- 
gated this problem in and ret nnmended two pos- 

sible solutions. The^ first was that lenses be ground to 
elliptical rather thar spherical shape - something the lens 
grinders of the t'\n( J'er^ incapable of doing. The second 
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was to utilize convex lenses of slight curvature, even if that 
required the construction of long, clumsy telescopes. 

After one or two attempts to go more deeply into the 
history of telescopes, Isaac gave up. Instead he brought 
down several lenses, and soon the entire family was 
marvelling at the sharp image of a near-by tree formed on 
a sheet of paper by a large convex lens. 

Suddenly Benjamin, who was peering through a thick 
lens, cried out, “I see colours, I see rainbow colours!” 

“You do,” agreed Isaac. “And that’s still another fault 
of the Kepler telescope. Even it' the convex lenses are 
ground to only a slight curvature, and the telescope tubes 
made ridiculously long, there will still be the nuisance of 
the colour fringe. We call this ‘chromatic aberration.’ 
It unfortunateh adds to the indistinctness’ of the image.” 

“Can’t anything be done about that trouble?” asked 
Mary. 

“No - not as yet. The difFereiit colours in white light 
are bent to different degrees as they pass through the lens. 
The red is bent least and the violet most,” 

Very modestly, Isaac Newton did not reveal that, of all 
scientists of tlic time, only he was aware of the true cause 
of the colour fringe around images! Even the great 
Descartes could not olfer an acceptable explanation of 
chromatic aberration. -Newton had hit updfi the real 
reason for the colour fringe as the result of the experiments 
he had performed with the glass prism; the spectrum of 
white light gave him the long-so*»ght explanation. 

“And when you build your telescope what - kind will 
it be, Isaac?” asked Benjamin, locjcing proudly at his 
erudite half-brother. '' 
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Isaac did not answer immediately. He was searching 
for an elementary explanation of his telescope improve- 
ment. 

“I’m going to make a tube which will be fairly short and 
have a concave mirror at the bottom of it - not a lens, but 
a mirror. This curved mirror will form an image in the 
air inside the tube.” 

“But how will you be able to see the image?” persisted 
Benjamin. “You’ll have to stick your head into the tube. 
Tven if it were very wide, your head would get in the way, 
wouldn’t it?” 

Isaac laughed. “We can get round that. I’m planning 
to bore a hole in the side of the tube and peep in from the 
outside. A very small mirror inside the tube will reflect 
the image to tlfe observer outside.” 

He paused for a moment. “I don’t know if it will work 
- but I’m going to try. What 1 must get, first of all, is the 
right kind of metal for my large curved mirror. I’ll have 
to polish and polish this mirror until it becomes a perfect 
concave reflector.” 

“Arc you going to build it here?” asked Hannah 
eagerly. ‘T’d love to ku^k thiough a ttlescope and see a!! 
the moons around Jupiter!” 

Isaac shook his head. “Nn, I haven’t collected all my 
erj[uipmenf yet, and it will take me a w'hile to put the tele- 
scope together.” He noted the open disappointment on 
the faces around him and quickl) added, “But w'c can buik* 
a simple Galilean telescc^ie right hcr'\ I have the lenses - 
and all wc have to dy is to men .t them in a long tube. It 
won’t be perfect, bu JL know you’ll all enjoy looking through 
it.” 


83 



ISAAC NEWTON 


There were outcries of enthusiasm at his offer; and soon 
Isaac Newton was busily engaged in fashioning a little tele- 
scope for his family to look through and thrill over. 

Those were happy, relaxed weeks for the young man. 
Christmas of 1667 came and went, but the Trinity fellow 
lingered at Wooleslhorpe. He was reluctant to leave even 
though he was looking forward to the year ahead. Home 
was so pleasant. 
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V\^ien Newton got back to Cambridge, late in Januaiv 
1 668 , he found Bawow anxiously awaiting lib arrival. The 
latter was sitting at his desk, smoking his pipe and d<'ep in 
thought, when the young man tailed. In his teacher's 
hands was the mathematical paper Newton had submitted 
a few months before. 

“So here you are at last!” exclaimed Barrow. 

“I stayed on at Woolesthorpe longer than 1 had expec- 
ted,” apologized Newton. “Christmas in the country 
makes one lazy. I enjoyed it so much I found it hard t( 
leave the farm.” 

“Very sensible,” said the <jlder man approvingly. “I 
have your^aper litre Mr. l^ewton. After I had studied 
it carefully, 1 asked a few' friends to read it hoping vtni 
would not mind. The method you describe is so ongiiud 
that 1 felt the opinions tf outsiders would be worthwhile.” 

There was a heavy stillness in the room when Barrow 
paused to relight h t p^f- Newton kept shifting in his 
chair, looking ner/'ms and embarrassed. So the first 
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fruit of his teeming brain had been exposed to the eyes of 
the world! To get an idea and develop it for one’s self 
was a satisfying experience. But to get an idea and then 
have to worry about what people would say about it- 
that was something else again! 

“It’s ingenious, it’s original, it’s vastly useful,” said 
Barrow suddenly. “You’ve taken an important step for- 
ward, a step in a new direction. I’m proud of you, Mr. 
Newton. A magnificent performance!” 

The young man flushed. “I merely took some hints 
from you and from Wallis and put them together to form 
my new method. Dr. Barrow.” 

His teacher let out a roar of laughter. “It wasn’t as 
easy as that, Mr. Newton. The point is that I didn’t think 
of it, Wallis didn't think of it - but yt>u did. And a 
masterly presentation this is!” he cried, flourishing the 
paper. 

“Have you tested your method of computing the areas 
of curves ? I mean have you applied it to any practical 
problem?” Barrow asked curiously. 

“Y<'s, sir,” answered Newton quietly. “While in 
Lincolnshire during the plague, I computed the area of a 
hyperbola to two-and-fifty figures by the same method.” 

“Wonderful!” exclaimed Barrow. “Will you let me 
send your paper to John ColHus in , London? He must sec 
it, he must!” 

Newton seemed pu/zled by the request. 

“I must tell you about Collin»,” smiled Barrow. “He 
is a gentle soul, a lovable and genf-ous man, self-tauglit 
mathematician. Collins acts as a |i'rt of clearing house 
for ideas - a human scientific jourri If he finds your 
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paper as exciting as I do, Collins will copy and circulate it 
among the most important mathematicians of the world. 
He docs it all at his own expense - poor though he is - 
and only because he loves science and mathematics.” 

Newton’s face had reddened. “T wouldn’t mind at all, 
Di . Barrow, if he read it. But - but I prefer that my 
name not be attached to the paper.” 

Barrow was both startled and amused. “Anonymous? 
You’re a modest young man, Mr. Newton! However, if 
you insist. I'll ask Mr. Collins to follow your wishes in this 
matter. Still, Mr. Newton, you must think of yourself, 
and of moving ahead in the academic world. Your name 
on a paper of sueh merit as this will certainly not harm you.” 

“I’d feel better if my name were not on the paper,” 
repeated NewtoiP nervously. 

“As you say,” said Barrow genially. “But I wish you’d 
think about the matter, anyway,” he added as the young 
man was about to leave. 

This incident reveals the part of Newton’s character 
which his own and later generations found so balTling, so 
hard to understand. Newton actually attached little 
importance to his own accomplishments in physics and 
mathematics, the very fields in which he excelled. In 
almost every -case, valuable papers of startling originality 
had to be jJlHed from him by^ tactful friends. 

Once he had experienced the glow, the creative glow, 
resulting from the successful completion of a task he had 
stubbornly set for hims^ Newton was finished! His 
notes would be ihrowai into some drawer to gather dust 
for years - until the i»i&stence of friends would bring tliem 
to light. 
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Had the restless spotlight of public esteem never paused 
to illuminate the accomplishments of the silent, sober- 
browed, Lincolnshire genius, he would have remained 
fully content with his lot. “For I do not see what is 
desirable in public esteem,” he wrote in 1669, “were I 
able to acquire and maintain it: it would perhaps increase 
my acquaintance, the thing which T chiefly study to de- 
cline.” 

It is unjust to criticize Newton for not being a well- 
rounded individual. For if he had possessed all the 
charming, agreeable qualities we expect in our great men, 
Newton would not have been the magnificent human 
being whose unsurpassed creativeness has for generations 
placed humanity in his debt. Since 'Newton’s character 
is fascinating becdusc it is so different, 6ne should not be 
critical of the very differences which made it what it 
was. 

On July 7, 1 668, he was admitted Master of Arts. New- 
ton was pleased because it meant that the way to academic 
advancement was now clear - if and when the opportunity 
came. Life at Cambridge was perfectly suited to one of 
his temperament. His sturdy body could stand the 
physical strain which resulted from his lifelong habit of 
applying himself, with superhuman intensity, to the pur- 
suit of an idea. Newtpn wanted, no more frtfm life than 
the privilege of living out his years in the cloistered atmos- 
phere of Trinity, surrounded by books and laboratory 
equipment. 1, 

The next few months were crowded with work for him. 
Barrow, about to publish his lestures on optics and 
geometry, had entrusted his gift*ed p\ipil with the task of 
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preparing the manuscript for the printer. In the autumn, 
Newton journeyed to London to purchase the equipment 
he needed for the optical experiments he had in mind, the 
telescope he was almost ready to build, the chemical 
laboratory he intended to lay out. This last plan was 
perhaps closest to his heart; as it turned out it was in the 
field of chemistry that Newton, for the rest of his life, was 
to find the pleasure and relaxation his mind needed. 

As soon as he returned to Cambridge with his purchases, 
he got busy on his telescope. Newton regarded this 
undertaking as a recreation ; it was going to give liim the 
opportunity to work with his hands - something h«- had 
looked forward to for a long time. 

Witli almost bo>»ish eagerness he made J)is concave 
mirror by mixinji* copper and tin, and soon suceeed(‘d in 
giving it the high polisli it required. The telescope turned 
out to be about one inch in diameter and six inches long. 
Inside the tube and close to where the image was lormed 
by the concave mirror, Newton inserted a small plane 
mirror at an angle of forty-five degrees to the axis of the 
telescope. This mirror served to reflect the image to an 
extenial eyepiece through an opening in the side of the 
telescope tube. 

It was Newton’s idea that an external eyepiece would not 
only increase the niagpifie«i^on pf his instrument but 
would also provide a comfortable obseiv'ation point. 
Some years before, Grej^ory had published a plan for a 
reflecting telescope, but hr^jjaever got do'cvn to constructing 
one. His idea was toicut a cheular hole in the centre ol 
the mirror at the base *f the telescope, and to look through 
this hole at the imag * fc/rmed inside the tube. Newton 
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was of the opinion, however, that a small mirror placed 
inside the telescope tube would prove more efficient. 

By means of his small reflecting telescope, the first of its 
kind, Newton was able to see the satellites of Jupiter and 
the horns of Venus. Short though it was, his instrument 
gave a magnification of forty. True, it was crude and 
small and did not have the correct curve for the reflecting 
mirror; looking back now, the mirror should have been 
parabolic, like the reflector of a car headlight, rather than 
spherical as Newton ground it. 

Still, it was an all-important beginning; and soon the 
ingenious minds and skilful hands of other men were busy 
effecting improvements in Newton’s little instrument. 
The giant reflecting telescopes of the great observatories of 
today can be traced back to the humble* six-inch reflector 
built by Newton in his workroom at I’rinity Colli’ge. 

Neither Newton nor his contemporaries were then aware 
that not all types cif glass bend light rays to an equal degree 
i.c. possess the same rcfrictive index. The former had 
jumped to the erroneous conclusion that chromatic aber- 
ration, which caused the annoying colour fringes around 
images, could never be eliminated in telescopes based on 
refraction. 

About seventy years later, Chester More Hall, a barrister 
in Essex, designed the first, ,+clescope free Vrom colour 
aberration. He took advantage of the fact, by then well 
known, that flint glass and crow^i glass hav'c different re- 
fraction or bending powers; a^d he succeeded in com- 
bining the two types of glass so as practically eliminate 
the colour fringe difficulty. With tius important improve- 
ment, the refr icting telescopes tAok^n a new lease on life, 
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and soon were competing with reflecting telescopes for 
places in the great observatories of the world. 

In the spring of the year 1669, while still in the midst of 
liis telescope work, Newton was summoned by Barrow. 
Dropping everything, he hastened to the latter’s rhambers. 

“Sit down, Mr. Newton,” said tlie older man, rubbing 
his hands together gleefully. “I have good news for you.” 

Isaac found himself a chair and waited soberly for 
Barrow to begin. 

“I’ve heard from John Collins at last,” smiled the Pro- 
lessor of mathematics. “He is as enthusiastic as I am about 
your paper and proposes to send copies 10 every important 
mathematician in England, Scotland, France, and Holland. 

Barrow paused. .“What do you think of that, sir 

Newton was taken aback by the news. He was pleased, 
but at the same time somewhat unsteadied by what he had 
just heard. The young seholar was possessed by a strong 
sense of privacy, of reserve, of detachment. Now he would 
be much in the public eye, he reflected. Would he be able 
to think and work effectively if he were alw ays conscious 
• that other people were interested - and perhaps watching 
him critically? 

“It is a great honour. Dr Barrow,” he finally managed 
to mumble. . 

“More thiin that,” exclavn^ the excitable Barrow, “it 
is a fine feather in the cap of English mathematics!” He 
became thoughtful for a*fcw seconds. “Collins wants to 
know who wrote the pap er . I conlidid that the author 
was recently created a/ellow at Trinity. But Collins isn’t 
satisfied. He wants &ur name, Mr. Newton, he wants 
your name on that pilpe?. Shall I send it to him?” 
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Newton felt cornered ! What could he say that wouldn’t 
sound childish? He didn’t want publicity because of a 
vague fear that it might disturb his thinking. But would 
Barrow understand a reason like that? Probably not! 

“What do you suggest, sir?” Newton murmured. “Do 
you think it necessary for my name to be on the paper? 
I’ll go by your opinion. Dr. Barrow,” 

Barrow threw up his hands as if to indicate that any 
further discussion of the matter would be foolish. “Give 
him your name - of course! You’ve done an honest 
and valuable piece of work, Mr. Newton, There’s no 
reason to hide your light under a bushel. Let Collins 
have it!” 

“Very well, sir,” said the younger,, man, but with re- 
luctance. “I’ll be governed by your advice, Dr. Barrow.” 

“Good!” exclaimed Barrow, looking pleased. “And 
I’m sure you’ll never regret it. It’s the only sensible thing 
to do.” 

7’here was silenc e in the small room for several moments 
as the older man pulfcd away at his pipe. “I want you 
to become known to the world, Mr. Newton. Perhaps 
some day - not too far away - 1 may decide to relinquish 
the chair of mathematics in order to devote myself to 
studies much dearer to me. And if you, Mr. Newton, 
become widely known as a cfipablc mathcmitician, per- 
haps - perhaps - you may even take my place here.” 

I’his last statement completely^disorganized the younger 
man! What was Barrow saying? The Lucasian Chair 
of Mathematics for him, Isaac JNewton? Successor to the 
great Barrow? Only a few years »go, he, Newton, had 
entered Trinity as a working stvfient, a sizar. It seemed 
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only yesterday when he was congratulating himself at 
having been elected a fellow. 

The sensitive Barrow managed to follow Newton’s 
thoughts fairly closely - and was vastly amused. I’hat 
Lincolnshire youth had something! he said to himself. 
Newton wasn’t aware of it . . . Trinity wasn’t aware ol 
it . . . The world wasn’t aware of it. But, he, Barrow, 
certainly was! 

“Go now, Mr. Newton, and collect yourself,” laughed 
the older man. “There’s nothing assured about the 
future as there is nothing assured about anything in this 
world. Be that as it may, I still will v<‘nturc to predict 
that some day England will be proud of you, Mr. Newum, 
very proud.” ^ 

John Collins, tlve self-appointed liaison man for scientific 
ideas, did his work well. Before long every outstanding 
mathematician in England and on the Continent had been 
informed of Newton’s unusual contribution. Even the 
great Leibnitz, one of the world’s foremost matin niaticians, 
expressed a desire to know more about the young Trinity' 
> fellow’s method of calculating the areas of curves. Collins 
took the opportunity' to scud Newton some problems on 
annuities whose solution had long baffled the experts in 
London. Ne>\’ton solved them in short order, much to 
Collins’s dcL^ht. 

On October 29, 1669, Isaac Newton was appointed 
Lucasian Professox of Nfcithcmatics, largely due to the 
enthusiastic nxommendation of Dr. Barrow, who was 
anxious to devote the j^mamder of his life to theological 
studies. The retiring ^professor managed to convince the 
Cambridge selection ’ioafd that it was in the fortunate 
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position of being able to find his successor in tlie person of 
the brilliant young man from Woolesthorpe. 

And so Isaac Newton, at the age of twenty-seven, after 
eight years at Trinity, was elevated to one of the most 
famous chairs of mathematics in the world! 
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1 he Lucasian Professorsliip was perfectly suited to Isaac 
Newton’s interests and temperament. It called for only 
one lecture a week one term of the school year; in addition, 
the laicasian professor was expected to conler with ptudcnls 
twice weekly while in residence at 'I'rinity Golh'ge. 

New'toii was thus left with pltmly of tune for study and 
experiment. His salary as professor was one hundic'd 
pounds a year, \\hieh, added to the income he continued 
to receive as a fellow, brought the t<;tal up to about two 
hundred pounds annually - a tidy sum in those days. 

It tvas no simple matter for his students to follow h’s 
lectures on optics - Nc'wtun’s first teaching subject. They 
saw a stocky man of medium height, with a high and some- 
what receding forehead, prxyninent nose, square thin and 
brown eyes. Net\ ton’s manner lacked animation; he 
spoke slowly, as if he were thinking out loud rathc'r than, 
like a tt'achcr, repeating old thoughts. Theie was nothing 
theatrical or emotionrt a^Tout his delivery. Most ol his 
students found the forncdable lectures extremely difficult to 
digest, weighted as the^ were with so much solid substance. 
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Very often, not a single student would turn up for the 
ordeal. Newton, far from upset, would wait the customary 
few minutes, then slowly walk back to his laboratory. 

“Why don’t you send your telescope to the Royal 
Society?” suggested his friend Wickins one day. 

“It’s only a crude model,” exclaimed Newton. “Per- 
haps some day it will be sufficiently perfected to make it a 
valuable astronomical instrument.” He never could 
understand why so many teachers and students at Cam- 
bridge were so interested in his reflecting telescope. To 
him it was a minor idea in which he had already lost 
interest. 

Finally at the insistence of his colleagues, Newton decided 
to send the instrument to the Royal Society. By this time 
the original telescope had mysteriously disappeared, so its 
inventor had to go to the trouble of building another; and 
this second moclel was exhibited in London where it excited 
considerable comment. The members of the Society re- 
quested Newton to construct still another, which was shown 
to the public in 1C71. The most important personages in 
England examined and looked through the instrument; 
even Charles II marvelled at the little telescope which 
could perform as well as one several times longer. 

Though it had been incorporated under a, royal charter 
by Charles II as recently as ,1662, the Roya'> Society for 
the Advancement of Learning wds already an important 
cultural force in England. Ther-nembers met regularly to 
discuss philosophy, science or any subject which interested 
them - except religion and politics^, which were forbidden 
topics. As a reaction to the violence and bloodshed of the 
recent Civil War, science - or nsAural philosophy as it was 
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still called - became the favourite study of educated men. 
Even the King dabbled in chemistry at that time. 

The impression created by Newton’s reflecting telescope 
was so favourable that the Bishop of Salisbury proposed its 
inventor for membership. On January ii, 1672, Isaac 
Newton received his first public honour - clettion as 
fellow of tlie Royal Society. 

“It’s hard for me to understand,” Newton confided to 
Wickins, “why people insist on making such a fuss o\ er 
my little telescope.” 

He was blissfully unaware at this time that Robert 
Hooke, the brilliant but \^ain curator of the Royal Society, 
had made some strange daims when the telescopt was first 
exhibited in Londcwi. Hooke, w'ho ft)r many years was 
chstinccl to play* the role of an iriitam in Newton’s 
life, always looked at liis Itdlow scientists witl) a jealous 
eye. 

In the ease of Newton’s telescope, Hooke asserted that he 
himself had in the year 1664 “made a little tube of about 
an inch long to put on his fob, whkh peilorms moie than 
• any telescope (d' lift) feet after the common manner.” 
And the only reason why Hooke had neglected to develop 
liis pocket model was that he was too busy with othc'i 
matters, and •also - he did not want the London “glass 
grinders” to* learn his seer At that lime, in 1672, 
Newton was extraordinarily innocent concerning the ways 
of men. For that matU’’, he retained a blind spot in 
regard to pc'ople for hij? entire lifi'. Ihis weakness, if it 
may be so called, was 1)fte other sick' of Lis genius: Newton 
found it absolutely neg/ssary 10 forget both the w'orld and 
himself when in pursuit bf an idea. For weeks or even 
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months, he would live in a trance-like state and think of 
nothing but the problem on whose solution his whole 
being was concentrated. 

Most people learn about themselves and others from 
talking or reading about the thoughts and actions of 
various individuals. But Newton never experienced this 
type of self-education; he remained a solitary, uncom- 
munieative thinker because of the nature of his mind and 
interests. To him ideas, and only ideas, were sharp and 
clear; people, on the otlier hand, were for him invariably 
poorly defined, blurred. 

On liis return to Cambiidge, after a brief visit to Wooles- 
thorpe, Newton wrote to Henry Oldenburg, the secretary 
of the Royal Society, expressing his* appreciation of the 
honour which had been bestowed upon him. In this letter, 
the Cambridge professor hinted that there were a number 
of interesting ideas he would like to communicate to the 
Royal Societ>. Soon afterwards, Newton wrote to Olden- 
burg again, saving he was planning to acquaint the society 
with the ‘‘philosophical discovery” which had led to the 
building of the reflecting telescope. This discovery* 
Newton ventured to desc ribc as “being in my judgement 
the oddest, if not the most considerable detection, which 
hatli hitherto been made in the operations of nature.” 

For once in his life Isa^.X^wton was entAusiastic over 
one of his own achievements! iic had never displayed 
any such feeling in regard to *his law of gravitation or 
binomial theorem or telcscqgf pr differential calculus. 
But this was different! The fact ^i^it his light discoveries 
represented an experimental as wel^ as intellectual triumph 
may have made them so mucll dearer to him. At any 
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rate, so thrilled was Newton with his revolutionary work 
on light and colour that he just could not keep his feet on 
the ground - but walked on air for a short ti)nc ! 

Even his old roommate noticed that the usually serene 
Newton appeared somewhat on edge during the next few 
weeks. Wickins wondered if the honour of having b''"n 
elected a fellow of the Royal Society was responsible for 
his friend’s suppressed excitement? 

“Have you received any more repoi ts on your telesr (.pr ?” 
lie asked one evening, as he watched Newton pacing the 
room. 

“No, but I am about to send the Society a papt r on light 
and colour. I’\e had the matter on my mind f i long 
time. It expresses ^iews contrary to all the old id^'as. 1 
am sure it will be well received because of the experimental 
evidence.” 

Wickins w'as intrigued by the change m his friend. 
Gone was the faraway, indifleient attitude that had ahvavs 
characterized New ton. The >oung professor was glowing, 
nervous, excited! 

“Will your paper describe the liglit experiments w'hicl; 
\ou demonstrated before your students.**” 

“Yes, but this time m> audience will consist of scientists 
and philosophers - men with keen minds. Thev will 
understand, * add( d Newtc'p confidently. 

The Cambridge proles«oi’s communication to the Royal 
Society contained a complete account of his light experi- 
ments and theoretical conclusions l^pon receipt of the 
paper, entitled “The t'loTnposition of White Light,” the 
Society immediately ai^ointcd a committee to comider it. 
Since the report brought^in was distinctly favourable, the 
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order was given to publish Newton’s contribution in the 
Philosophical Transactions, the ofGcial organ of the Royal 
Society. 

In his paper, Newton described in detail the series of ex- 
periments which had led him to conclude that white light 
is made up of several different colours . . . Each colour 
is bent or refracted to a different degree when passed 
through a trinagular glass prism . . . The least refracted 
are the colours at the red end of the spectrum, and the 
most refracted those at the violet end . . , Once a colour 
has been separated from white light it could not itself be 
changed or broken up in any way . . . All the prism did 
was to separate the colours in white light . . . Finally, 
this separation or dispersion is the reel cause of the bril- 
liantly coloured spectrum. 

Newton’s simple experiments were beautifully planned 
and executed; and his conclusions followed logically from 
the experimental evidence. Here at last was a down-to- 
earth, fact-supjjortcd explanation of the colours of the 
rainbow, the colours often seen in cut glass! For thou- 
sands of years men had wondered about colour, and had 
invented ingenious and intricate theories to ('xplain its 
nature : White light was pure, while darkness impure . . . 
if one mixes pure and impure light in the proper propor- 
tion, a certain colour will rc;§iiJt ... it all dcplnds on how 
much darkness is adrfed. Notions like these could be 
traced back to Aristotle! * 

There was no dearth of theories claiming to explain 
colour in Newton’s day. Descart^ had a theory, Robert 
Hooke had a theory, Grimaldi hadV theory. But no one, 
before Newton, had ever succeeded in devising experi- 


102 



LIGHT TROUBLE 

ments which established incontrovertible facts about light 
and colour. 

Although well received by English scientists, Newton’s 
paper continued to be attacked on the Continent for about 
three years following its publication in the Transactions. 

The Cambridge professor was mystified and somew^'at 
amused by the objections of men like Hun gens in Paris and 
Linus in Liege, He went to Barrow for an eKplanaiiou of 
the strange attitude of well-known scientists to fac ts basv'*d 
on experiments which any one could repeat. 

“They keep talking of their hypotheses as against mine,'' 
complained Newton. “And if an hypothesis was so im- 
portant! But , no one seems interested in pdfot’ning the 
experiments himscy - the most convincing argumeui of 
all!” 

The older man smiled. His n cars of adversity, as n\ cll as 
his travels throughout the world, had given him a patient 
understanding of men. “Don’t be disturbed, Mr Newton. 
Men Nvill defend an old, though erroneous, opinion as they 
would their dearest possession. It has been that way for a 
long time and one must expect it.” 

“But the facts, the farts established bv mv experiments 
are what count,” protested Newton. “My critics arc- 
annoyed because the evidence I present contradicts their 
notions of w^iat colour is. 1 hey expect the facts to fit the 
picture in their minds -'insteau ofv-hanging the picture to 
fit the facts!’’ 

Dr. Barrow shook his^ head. “You arc a pioneer in this 
field, Mr. Newton, anr^ iftust expect rebulfs from those in 
high places. The ide?/ of fac>s and experiments first, and 
hypotheses second, is newiin our time. But it will have to 
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be accepted by the world sooner or later, despite all 
opposition.” 

Before long, Newton’s original enthusiasm over the 
publication of his paper vanished completely. At the 
urging of Oldenburg, the secretary of the Royal Society, 
he devoted considerable time to writing detailed answers 
to the objections offered by the continental scientists. 

“It was a great mistake,” confess''d the weary Newton to 
his companion one evening, “for me ever to have published 
that paper on light. I can’t think about my other work 
any more. All I seem to do is to argue with my critics - 
most <)f whom refuse to listen to reason or to facts.” 

“But it may be all to the good,” observed the optimistic 
Wickins. “Your name is now known all over Europe. 
You’ve succeeded in making a reputation for yourself in 
spite of this opposition.” 

“I don’t need a reputation,” murmured Newton. “It 
\\astcs too much of one's life. Often 1 think I’d be better 
off if no one were aware of mv existence. At least my 
time and my thoughts would then be my own.” 

Gradually his critics came round, and soon Newton’s , 
work w'^as universally accepted more and more for what it 
was: a w^ell-planncd scries ctf experiments which estab- 
lished certain important facts about light and colour. 
Lucas succeeded Linus at Liege, and proveciunore recep- 
tive to new ideas. The fofmer claimed, however, that on 
repeating one of Newton’s experiments he had obtained a 
shorter spectrum than the one described in the Transactions. 
At that time neither Lucas n<Sr Nvwton realized that the 
discrepancy was due entirely to the^ different types of glass 
used in the prisms! 

104 



LIGJTT TROUBLE 

Newton was beginning to congratulate himself over the 
return of peace and quiet to his life when fresh trouble 
arose. An article written by Hooke was called to the 
Trinity professor’s attention. It contained a violent attack 
on some of Newton’s light theories; at the same time the 
writer went so far as to imply that a number of Newton’s 
ideas on the subject had come from him, Hooke! 

Again Isaac Newton began to wonder if it W'as all w'orth 
while ? It seemed to him that anyone who found out sottic- 
thing new was immediately assailed by his fellow men. 

“Why all this bitterne.ss he said to Oldtnburg. 
“Hooke thinks light consists of waves; 1 think it it made up 
of particles. Both of these views arc mcicly g lect^s or 
hypotheses. Perhaps both are true, for each explains 
certain facts not explained by the other, A hypoth(*sis is 
not a mathematical law ! It is only a pic turc in one’s nund 
to help make facts more understandable.” 

By this time, Newton had learned more about Hooke 
from Barrow, who thought it best to prepare the yoimg 
scientist for the world outside the university . Robert 
, Hooke is known to the physics students ol toda\ loe his la\\ 
which states that, within elastic limits, stress is pro])oj tioual 
to strain. And in the held of biology, Hooke has goiK 
down to fame as the keen-eyed microscopist who gave the 
name “cell’! to the tin> compartments he observed in 
thinly sliced sections of'cork. 

Hooke was as brilliaiv,^ as he W’as vain and irritable. 
Burdened with a sickly body, his restless md evcr-curioua 
mind kept pushing ir^tc# everv area of the expandmg 
science of his day. I;atcrcsttU in everyth ing, his brain 
proved remarkably rich in creative ideas; indeed, Hooke 
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had so many theories that he simply couldn’t find the time 
to develop all of them. The result was that he frequently 
suspected his fellow scientists of appropriating his ideas as 
their own. 

The scientific criticism in Hooke’s article did not upset 
Newton. What did serve to infuriate the latter was the 
veiled accusation that he had plagiarized, or even stolen, 
another man’s ideas. The angry Newton, feeling that his 
integrity had been attacked, decided to write an answer 
immediately. This turned out to be a hard-hitting master- 
piece in which Hooke’s claims and arguments were de- 
molished one by one. 

Not long after this painful incident, Ne\vton lost all 
interest in the light controversy. He flatly refused to waste 
any more time and energy answering criticisms of his light 
theories. His own mind refused to produce new ideas as 
long as it was occupied w'ith repeating or discussing old 
ones. And for the reserved, meditative Cambridge scholar 
there was a far greater thrill in pushing ahead into uncharted 
intellectual fields than in marking time in the known. 

For the next few years, Isaac Newdon tried to forget the , 
world and sincerely hoped it would forget him. He ex- 
pressed his .ittitude towards science in a letter to the gentle 
Oldenburg in these revealing words: “I will bid adieu to 
it eternally, excepting what I^o for my private satisfaction, 
or leave to come after mf,' for F’see a man must either 
resolve to put out nothing ncw,^or to become a slave to 
defend it.” i 

It was plain that the shy, rescfVqd Trinity professor had 
been badly hurt by his first experience with the rough-and- 
tumble world! 
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TPhree years after he had relinquished the Lucasian Chair 
of Mathematics to Isaac Newton, Dr. Barrow was aj 'poin- 
ted master of Trinity. Friends of the collecjc congratulated 
themselves that, Jtt last, it would be supciwiscd liy a man 
of courage, scholarship, and integrity. 

The new master had a difficult job on his hands. Fellow- 
ships at Trinity ran for seven yeais, during wliich time 
young scholars were expected to devote their nine to studies 
leading to a divinity degree. In actual practice, there was 
no time limit; many with little taste for learning stayed on 
as fellows for ten or t^venty years because they enjoyed the 
secure income and the cultured college atmosphere 

The new master of Trinity quickly perceived that reform 
measures w(5uld have to be -nstituted slowly. There was 
much resistance to change on the part of the older fellows 
who disliked the thought of having to give up comfortable 
berths at Trinity for r* ral parsonages where they would 
have to exist on a poverty level. Barrow’, a compassionate 
and understanding man, hoped to achieve his ends by tact 
and persuasion rather thin by threats and compulsion. 
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About two years after he had become master, Isaac 
Barrow received some disturbing information in regard to 
the position of Newton at Trinity. For several days his 
keen mind mulled over the problem; finally he decided 
that he had no right to keep the matter from Newton any 
longer. 

The master of Trinity, immersed in his friend’s problem, 
walked slowly across the court to what is now known 
as Newton’s staircase, east of the Great Court. By the 
lime he had climbed the stairs to the first floor, where 
Newton occupied rooms on the right side, Barrow had more 
or less decided on how to broach the subject to Trinity’s 
leading scholar. 

Newton was different, he said to himself. Lives in his 
own world, an insulated world. Must* try not to shock 
him. He must be protected at all costs! 

Barrow knocked and waited. He knocked again. At 
last New ton opened the door slowly, as if reluctant to admit 
anyone from the outside world into his chambers. 

“Oh!” he exclaimed, looking pleased the moment he 
recognized his old friend. “Do come in, Dr. Barrow.” 

The older man entered and looked around curiously. 
There on the table w'as the dinner - gruel, bread, ale - and 
still uneaten although it w'as late in tlie evening. Probably 
his breakfast, too, had been jemoved untouched earlier in 
the day. ... A good thing Newton had a strong consti- 
tution! Barrow said to himself.* Work and study, study 
and work. He wondered how^mi^y men could mmntain 
Newton’s pace without collapsing? 

“Working on your chemistry?” remarked Barrow, noting 
the many stains and holes in the 'young man’s smock. 
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“Yes, sir. In fact I am just back from my laboratory in 
the garden. I’m engaged in rebuilding my little furnace. 
You see, it doesn’t get hot enough to melt certain metals,” 
explained Newton. 

“Doing the brickwork yourself?” asked the older man. 

“Oh, yes - I have to. I can’t seem to find anyone t. do 
it for me - at least, do it well.” 

Barrow sank into a chair; for a few moments there was 
absolute quiet in the room. Barrow hated to start on his 
unpleasant task. 

“Don’t be unnecessarily alarmed, Mr. New'ton, at what 
I am about to say,” the master of Trinity began. “It's 
nothing more.than a legal technicality. I am siiie every- 
thing will turn ou^ right - if properly bardled.” 

Barrow studied the remote expression oil his friend’s face 
and again regretted the necessity of having to upset New ton. 

“There’s an old rule,” he said casually, “which has just 
been called to my attention by a highly placed person. 
Probably I stepped on the toes of this individual in my 
efforts to efiect changes at the college. At any rate, the 
rule is as follows: A fellow at Trinity must enter Holy 
Orders after serving his seven-year period. It seems that 
this applies even to those fellows who have been appointed 
to professorships.” He stooped to study the effect of Itis 
words on die younger man 

For a few seconds *there was no reaction Newton’s 
thoughts had been far from the practical world, the woild 
of rules, and of men ^killed in getting around rules. It 
was taking some time fdr the full significance of Barrow’, 
remarks to strike home. 

“You mean — y'ou mean that if 1 refuse to enter Holy 
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Orders Fll lose my fellowship?” Newton stared at his 
friend unbelievingly. 

“I didn’t say that, I didn’t say that,” repeated Barrow 
gently. “I merely stated the rule under which the college 
is supposed to operate. It is for you to decide, Mr. 
Newton, about Holy Orders. If you agree to enter, 
the matter is closed. If you refuse - well, we’ll simply 
find some way of getting around an unnecessarily rigid 
rule.” 

Isaac Newton shook himself as if half hoping to find it all 
a bad dream. He could no longer be a fellow of Trinity! 
The entire foundation of his life, his thinking, his studies - 
was crumbling! 

He had never given much thought tojiis security; it was 
something he had always taken for granted. But now - if 
he lost his fellowship, he would certainly be removed from 
fhe Lu( asiau C’hair of Mathematics ! Newton was begin- 
uiug to look dazed, shaken. 

The s)m]jathctic Barrow understood what was passing 
through his Iriend’s mind; and he suffered as he read the 
latter’s lace. 

“’fell me, Mr. Newton, what your decision is - and 
we’ll proceed from there,” he suggested quietly. 

Newton’s lips tightened as he stared straight-ahead stub- 
boi nly . He w ould not be pushed ! Life had rAjver beaten 
caution into him. He vtouSu fly iif the face of the wind - 
not with it! • 

‘‘I will not enter Holy Orders, Newton said quietly. 
“I can serve my religion better 13/ remaining outside the 
Church.” 

“No doubt you can!” exclaimedr,Barrow, almost approv- 
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ingly. And why not ? For it was Barrow liimself who had 
started Newton off on theological studies. 

The Bible, for Newton, was the true basis of his faith. 
No doctrine was incontrovertible unless it had explicit 
scriptural support. He and Barrow had spent many 
exciting days poring over old manuscripts as they stu(->d 
the fascinating history of early Christianity. The master 
of Trinity College was therefore fully prepared for New- 
ton’s refusal to be prudent, cautious. 

“Now that we know where you stand, Mr. Newton, the 
next step is to plan a course of at tion,” observed Barrow 
in a matter-of-fact way. 

Newton looked surprised. “Is then anythint;, tl .it can 
be done?” 

“Certainly! All is not lost -not by ahv m^aiis. We 
will prepare a petition to the Ciown asking that an ex- 
ception be made in your case. If the King grants this 
dispensation, you’ll stay on as fellow anti continue as 
Lucasian professor.” 

The unworldly mathematician shook his head as if com- 
pletely bewildered. “Do you think the King will pay any 
attention to a person .'d request ? I don’t sec why he should 
grant such a dispensation - just for me.” 

Barrow rqge to his feet an "1 laughed. “Why ? Because 
you are Newton and there are preriou> few like you in 
England! Also, you *have triends who are important 
enough to make their influence felt. And I know people 
at the Court, too!” 

The younger man wfts cnlv slightly cheered by these 
words ; they conjured up a world of which he w as thorough- 
ly ignorant. 
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“In a few days, you and I will draw up the petition to the 
King,” continued Barrow, “and then we’ll send it to the 
proper authorities. When the time comes, you will be 
called to London for a hearing.” 

Before his friend departed, Newton thanked him in a 
low, dispirited voice. The interview had been almost as 
painful for the master as for the fellow. What the former 
had kept from the troubled Newtoii was the fact that only 
recently, in a similar case, Francis Aston had had his 
petition turned down. And Aston had failed in spite of 
the strong support of Sir Joseph Williamson, a member of 
the Government. 

But why tell poor Newton that? Barrow hoped that 
some thoughtless fiicnd would not call the attention of the 
pessimistic piofessor to the Aston case*. Actually, the 
inastci of I'rinity was confident that, properly presented 
and energetically supported by important scientists, New- 
ton’s petition would jirove successful. Alter all, Charles 11 
was iutciested in science, and therefore must have some 
inkling of the petitioner's invaluable contributions to 
science and mathematics. 

Flc’ll be all right, Barrow kept assuring himself. Rule or 
no rule, a Newton cannot be dropped so easily. But what 
if they did? Barrow shook his head. He, didn’t even 
want to think of that posiibiUty. 

The next few weeks tvel^ full of worry and strain for 
Newton. With the advice and aid of Barrow, he composed 
the jietition to the King. The oldyr man, experienced in 
the ways of the Court, insisted that Newton himself journey 
to I ondon early in February, 1675, and plan to remain 
there until the matter came to a 'decision. There would 
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be important people to see, and he, Barrow, would furnish 
the necessary letters of introduction. It should not be 
loo unpleasant an experience, he kept assuring Newton. 
Once over, it would soon be forgotten. 

Not too unpleasant . . . not too unpleasant! In the 
meantime, Newton found it impossible to concentrate on 
his studies or experiments. His mind, a delicately adjusted 
mechanism, could only work smoothly when no personal 
problems disturbed it. It was only after everyday pro- 
blems had been banished from his thoughts that Newton 
could force his mind to obey his will. 

When hard at work, he would become almost complete!/ 
detached from«pliysical existence. His thoughts were con- 
stantly being stirmd, arranged and rearranged - in the 
stillness of his miifd as he waited patiently for the thiilling 
momevt of illumination. 

Asleep or awake, his mind brooded continually over 
some problem; often the long-sought solution would slip 
into view during the first few minutes of his awakening 
from a deep sleep. Hence Newdon’s lifelong liabit of sitting 
' motionless on the edge of his bed every morning, as he tri('d 
to recapture a fleeting tliought which had occurred to him 
as sleep ended. 

How difl'ercnl things wen* now! His mind w'as in a 
state of turmoil and simjtlv r/;fn.ed to produee ideas. It 
was preoccupied with the future only. With the fellow- 
ship lost what would ht do? Be a gentleman farmer at 
Woolesthorpe? Ah, fo the years when he had nothing to 
think about but his work! 

Newton resented the necessity of having to ask help from 
bureaucrats, politicians, *hangers-on at the Court. The 
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Trinity professor was filled with humiliation at the very 
thought. Although he had been brought up as a royalist 
sympathizer, Newton was by this time a confirmed whig. 
This meant that he was suspicious of royal prerogatives 
eind “the good old ways.” He was now a warm supporter 
of the rising democracy which had been strengthened by 
the puritan government of Cromwell. The fact that, in 
his present difficulty, he would have to seek the aid of 
dyed-in-the-wool Royalists made it all the more painful! 

Frantically his agitated mind cast about for steps to take 
in the meantime. He decided that the first thing to do was 
to resign from the Royal Society - immediately ! His dues 
were already in arrears, and a cliildish fear'madc him feel 
that in the dismal future the required shilling a week would 
prove an intolerable burden on his finahees. 

Yes, he must write to Oldenburg at once and explain 
that he was resigning because the distance from Cam- 
bridge to London made it inconvenient to attend the 
weekly meetings of the Ro)al Society! 

VVlicn Oldenburg received the letter of resignation, he 
was furious. Not understanding Newton’s feverish state 
of mind, the secretary of the Society attributed it all to 
Newton’s annoyance over Hooke’s Iritter criticism. 

“Isaac Newton is oversensitive!” he claimed to a friend. 
“Hooke’s attacks are vic#:^s^ and uncalled for - but that’s 
no reason for New'ton to resign. I won’t let him do it! 
The entire membership will be uji in arms if he drops out 
of the Society. Hooke or no Hdhke, Newton must stay 
with us!” 

Oldenburg got busy and before long Newton received a 
note informing him that, by orfler of the council of the 
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Royal Society, he would be excused from paying dues - in 
return for a promise to communicate his experiments and 
ideas to the Society. Newton, much calmer by this time, 
dropped the matter and retained his membcrsliip. 

Early in February, 1675, he caught the coach for London 
in accordance with Barrow’s suggestion. It v. as a disi lal 
trip, for his mind kept magnifying the unpleasantness 
ahead. Newton stayed on for about six tveeks, spending 
a good deal of the time waiting in the anterooms of the 
influential people who, according to the master of Tiinity, 
simplv had to be enlisted on the petitionei’s side. 

The sights of London meant little to the S( hcilar from 
Cambridge, absorbed as he was in his own probkins. He 
was a mere onlook^ at the fashionable world where men 
aflccted long cuiied hair which reached down to their 
shoulders, 'fhe daudic's of that time also had a strange 
fondness for little muffs which dangled elegantly Irom rib- 
bons around their necks. Nor was Newton interested in 
the false curls on wires worn by the ladies, and the ex- 
tremely wide skirts from which the wire hoops had only 
.recently been removed. 

The streets were filthy. Gangs of ruffians roamed about 
at night and made it dangerous for honest citizens to ven- 
ture forth. J'here were coffee-houses everywhere; they 
were like clubs where men of simdar interests or profession 
met to talk or transact business. Tne patrons of the coffee- 
houses sat at the tables w'lh their hats on, and spitting on 
the floor was a more or .ess common practice at the time. 

The Cambridge professor w'as cheered by the respect and 
attention he received in London, and soon became less 
melancholy about the future. To Newton’s surprise his 
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name was known wherever he appeared; and he was con- 
tinually assured that the King would certainly grant his 
petition. 

Soon Newton decided that this particular experience was 
exactly what he had needed. Everyone should have to 
humble himself on occasion for the good of his soul, he said 
to himself. Some find it necessary to go through the ordeal 
often during a lifetime. Why should he complain at 
having to do it once? 

Taking advantage of his enforced stay in the metropolis, 
he dropped in at the regular Wednesday meeting of the 
Royal Society, whose quarters at the time consisted of a 
few rooms in Gresham College. Oldenburg was over- 
jo)ed at seeing Newton, and promptly introduced the 
distinguished visitor to everyone presenV. 

Although he had never attended a meeting before, 
Newton found that the members seemed to know all about 
him. liy this time the ne\\s of his petition had leaked out, 
and d number of people at the meeting assured him that 
the King would definitely grant a dispensation in his case. 
All in all, it was a heartwarming afternoon for Isaac < 
Newton. 

“You have the fullest public support,” cried Oldenburg. 
“No one in his right mind would want to sec you separated 
from Trinity. It woulchjbe a national calamity!” 

Newton relaxed. He went to tw'o other meetings, at one 
of which Hooke was expected >o repeat Newton’s prism 
experiment - certain details of w>hich had been criticized 
abroad. But Hooke didn’t perform it, much to tlie visitor’s 
disappointment. Instead, the former read an excellent 
paper on the diffraction and interference of light. 
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On March 12, 1675, His Majesty, Charles II, signed the 
all-important indulgence and dispensation. It stated that 
Isaac Newton could retain his Trinity fellowship without 
entering Holy Orders for as long as he held the laicasian 
Professorship ! 

A relieved and elated Newton hurried back to C< -n- 
bridge with his precious dispensation; he knew Barrow 
would be overjoyed. And Newton himself wanted nothing 
more than to get back to work. He felt he had wasied 
altogether too much time on personal problems. 

Several weeks later Oldenburg received an apologetic 
note from Newton. It seemed that the latter had met an 
“Ancient Gentleman” at one of the meetings of the Society. 
This gentleman wag hard of hearing and had asked Newton 
for detailed infor«iation about a ( ertain infiprov“d type of 
car trumpet. The Cambridge professor had promised to 
send a complete description of the instrument to the old 
gentleman. Owing U) the pressure of other business, the 
matter had slipped from Newton’s mind. 

Enclosed was the description requested. Would Oiden- 
, burg be so kind as to transmit it, along witli apologies foi 
the delay, to the “Ancient Gentleman” ^ 
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One bitter cold morning in the winter of 1676, John 
Collins made his way to the Royal Society office in the 
Royal Exchange building in London. « 

Oldenburg guessed the reason for the visit the moment 
he saw the genial and devoted friend of science. It must 
be about Newton, he said to himself. The silence of the 
Cambridge professor was a problem not only to Oldenburg, 
Collins and the Royal Society, but also to English science. 

‘TVe come to discuss what wc can do about Newton,” 
said Collins after they had exchanged greetings. 

“You’ve read the explanation he sent me, Mr. Collins. 
He says that science wearies him and that he will have 
nothing more to do with it.” 

The visotor shook his i^ad sadly. “I know - I’ve just 
returned from Cambridge.' 

Oldenburg sat up in his chair. ‘vWhat did he say to you ?” 

“What did he say? Nothing! 1 He has other interests 
now. And, as he says, he is doing the work that gives him 
the most pleasure.” 

“And what is that, may I ask ?” Oldenburg looked puzzled. 
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“Chemistry which borders on alchemy,” answered 
Collins with a sigh. “Newton has been communicating 
with Boyle and is now fascinated by mercury, amalgams, 
mysterious chemical processes, and what not. What a 
waste of a great intellect!” 

“And nothing else?” persisted Oldenburg. 

Collins snorted. “Oh, yes - new types of ear trumpets 
. . . and theology and geography and cider-making and the 
repair of buildings at Woolcsthorpe.” 

Oldenburg remained silent for a few seconds, lie re- 
called the events of a few years back. Newton had pub- 
lished his final and devastating answer to Hooke’s claims 
concerning lijjlii. 

After that - silejnce from Newton I Why should a man 
put out a new idi»a if he had to become “a slave to defend 
it” ? the Cambridge scientist had asked. 

Light, according to Newton, consisted of very small par- 
ticles emitted by luminous bodies through space at an 
enormous velocity. 'Lhc rival hvpothesis, put forth by 
Huygens, maintained that light, like sound, was a form of 
wave motion. 

Newton’s own attitud'' towards the conflicting theories 
w'as not as dogmatic as that of his followers. He could st'o 
that both Qcplaincd certain phenomena equally well. 
However, he rejected the wa/e theory because ol two con- 
siderations: first, it reqliired the presence of a inysterious 
medium called the ether which lilli-d all space, but whose 
existence it was imposuble to piove. Second, the wave 
theory failed to account ityr the indisputable fact that light, 
unlike sound, travels in straight lines. 

During the century wtiich followed his work, Newton’s 
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corpuscular theory became dominant both at home and 
abroad. However, after 1800, as the result of the experi- 
ments of Young and Fresnel, the wave theory began to be 
regarded as the more acceptable. Interference experi- 
ments proved that light must be a form of wave motion; 
polarization experiments proved that light waves are 
tranverse, i.e., the vibrations are at right angles to the direc- 
tion of propagation. Interestingly enough, the physics of 
the twentieth century has found it necessary to return to a 
modified form of Newton’s discarded corpuscular theory! 

By this time Oldenburg had shaken himself out of his 
reverie. “How does Newton look to you, Mr. Collins - 
contented or restless?” What the secrc^tary hoped to hear 
was that the Trinity fellow’s ictrcat to piivatc file was only 
temporary. 

“That’s just the point !” cried Collins. “He is completely 
absorbed by what he is doing. He’s seldom out of his 
smock . . . spends days and nights fussing in his laboratory. 
He doesn’t bother to cat regularly - and when he does it is 
while standing and thinking of other things. His hair is 
changing from grev to white - and New ton is only about 
thirty-five years old. And he has less regard than ever for 
his personal appearance; he won’t even stop to comb his 
hair! That’s Newton for^ou! Pure mind, ji are intellec- 
tual insight. But what is i.<' doing with it now ?” 

“Did you tiy reasoning with h\m?” Oldenburg asked 
his anguished caller. ' 

“1 did, but it was hopeless. He -has lost interest in mathe- 
matics and physics - the very subjects in which he excels. 
Instead, he wastes his precious time on trifling matters!” 
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“He doesn’t care, he doesn’t care,” Oldenburg kept 
repeating. “Leibnitz will end up getting all the credit for 
Newton’s discovery,” he predicted gloomily. 

To some of his friends Newton had shown the method of 
fluxions from which developed the differential calculus - 
the indispensable tool of modern science. Leibnitz as 
acquainted with Newton’s paper “On Analysis” with its 
suggestion of the fluxion method; and the English mathe- 
maticians were well aware that the keen mind of Leibnil/ 
was now turning to problems similar to those Newton had 
concentrated on earlier. 

“Mark my words, Mr. Collins,” exclaimed the agitated 
secretary, “Leibnitz will walk away with tlic piizc while 
Newton dreams ! .^11 1 could get from Newton, after much 

prodding, were t\fo communications on the subject. And 
what did he do but keep his explanations confined to the 
infinite series ! About fluxions, he only hints. And a hint 
is not enough to establish priority.” 

“There doesn’t seem anything we can do about it,” re- 
marked Collins sadly as he was abo\it to depart. “N(*wton 
► isn’t like other men. You can’t tempt him with fame, 
glory, prizes. . . . He is sufficient unto himself - mrire so 
than any man I have ever known.” 

Collins parsed in the doorway for a few' moments and 
then added, “I sometimes thin’, he is like i musician. 
Newton gets pleasure dht oj^ using his brain. It doesn’t 
matter what he uses it ff r'; it doesn’t matter what tune it 
plays. As long as he can produce ideas, New'ton is content. 
What a wonderful talent! Tt makes tne entire external 
world shrink to insignificance.” 

Oldenburg understood what Collins meant. It wasn’t 
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mere pride or reserve or shyness on the part of Newton. 
It was simply that he lived an exciting life within himself. 
What the world might value highly, Newton would shrug 
off as foolish, vain; and what Newton might value highly, 
tlie world would smile at as childish. 

“We’ll have to be patient and perhaps he’ll come round,” 
was Oldenburg’s final comment. “Newton can’t be pushed 
into things he doesn’t want to do. He’s a stubborn man, 
Newton is, and it’s no use trying to argue with him.” 

For the next two years, the situation remained un- 
changed. No one knew with what the Cambridge pro- 
fessor’s mind was occupied; he continued, to lecture on 
whatever subjects interested him. Mo,st of his leisure time 
was spent on chemistry or alchemy - tht line between the 
two being far from distinct at that time. In addition, he 
was dravk'n into an exhaustive study of the Bible, probably 
as tire result of Barrow’s earlier influence. 

Isaac Barrow had died in the meantime, after five years 
as master of Trinity. His death was a severe blow to 
Newton; now that his good friend and counsellor was gone, 
he fell more alone than ever. Perhaps because of this fi'cl- 
ing, theology became even dearer to Newton, for the late 
Dr. Barrow had loved this difficult subject and had in- 
spired his protege with ^ desire to learn more and more 
about its complexities. 

When Oldenburg died, abouf it year after Barrow, New- 
ton lost still another good friend. '' Robert Hooke and Dr. 
Nehemiah Grew were elected joiilt secretaries of the Royal 
Society to replace the earnest refugee scholar. 

In November of 1679, Newton deceived a letter from the 
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new secretary. In it, Hooke politely asked the Cambridge 
professor for communications on scientific matters. The 
Royal Society, the letter writer suggested, was anxious to 
hear from its distinguished member. Such communica- 
tions would of course be private - unless Newton agreed to 
their publication. Hooke went on to point out that 1 
personally, had no feeling of antagonism toward his Cam- 
bridge colleague. Trouble or misunderstandings between 
them in the past was the work of childish individuals who 
delighted in stirring up an enmity for v\hich there was no 
real basis. 

The rest of Hooke’s lettet was devoteil tfi news from 
the world of science; Mallcmont de Messanges an 1 Iiis 
new theory concetyiing the circular mbits of planets; 
the astronomer Flamsteed’s latest observ.nions and so 
forth, 

Newton had received a note of a simil.ir nature* from 
Hooke three years before; at that time*, the* former had 
sent a gracious reply - but no scientific ideas. On the 
receipt ol this second letter, howevei, Newton decifled to 
• answer Hooke in a way which would prove to the secretaiv 
diat he, Newton, was nursing no bitterness. 

I’ll write Hooke a friendly letter, said Newton to himself, 
I’ll tell him l^w honoured I feel that he >hould ask im* for 
opinions on "‘the celestial monon «y planets” and tlie ‘ laws 
and causes of springines?.” *’jligi\- me an oppoi tunity 

to explain that I am di'^’n'lerested in siicnce and mathe- 
matics, Perhaps the Royal Societ> ’.. ill tlien stop insisting 
that I send them my ideis on those subj<*rts. 

At the last moment Newton decided to add to this letter 
to Hooke an item which*would “sweeten his answer” - as 
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he later described it. Hooke loved experiments. Good! 
He would give the new secretary one to work on. Hooke 
would be satisfied and the Society pleased. Why not? 

The idea had to do with the earth’s rotation on its axis 
once every twenty-four hours. Instead of proving the 
rotation from the changing position of the sun and stars. 
Newton had thought of a way of proving it directly - some- 
thing no one had ever succeeded in doing. It had 
occurred to him while he was busy with other matters. 

As the earth moves, everything - buildings, trees, people 
- moves with it. Actually every object on the surface of 
the earth is constantly describing a giant circle around the 
axis. But we jump up and seem to land op the same spot 
we jumped from; we throw a ball into the air and it drops 
back into our liands because of gravity, ,'n a vertical line 
which means a line passing tlirough the centre of the earth. 
I'hcre is no direct evidence that we arc moving in a circular 
path around the earth’s axis at about a thousand miles an 
hour for the simple reason that evciything moves - and 
therefore nothing seems to move! 

Newton reasoned in tliis fashion : The higher an object , 
is above the earth, the farther it is from the centre of the 
earth - and the larger the circle it must describe around 
the earth’s axis. And if an object is high eno ,jgh above the 
surface of the earth, theJarger circle it passes over must 
reveal itself in some way -Take ‘A. wheel spinning rapidly 
on an axle. A point on the riiiimf the wheel moves faster 
than a point near the hub. Why? Because, in an equal 
time, the former must move ovd» a larger circle than the 
latter. 

All this was simple, all this wa>. understood. Now, said 
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Newton, let us apply the same principle to a stone dropped 
from a height to the ground directly, or vertically, below it. 
The stone would not strike the spot directly below it! It 
would strike the ground somewhat east of the perpendicular 
owing to the rotation of the earth ! 

Newton explained why, in his letter to Hooke. T’^.e 
stone, before it is dropped, has a greater circular velocity 
than the point on the ground directly below it. This was 
so because the stone was moving faster in its larger circle 
than was the point on the ground in its smaller circle. And 
since the earth moves from west to cast, the faster-moving 
stone would strike slightly east of the point on the ground 
below it! 

Newton sent off^the letter outlining the above c>cperi- 
ment and proinp^y forgot all about it. Olr receiving thi* 
communication, Hooke read it to the assembled members 
of the Society. The proposed experiment aroused great 
interest; it was easy to grasp, and there was a general 
eagerness to test Newton’s prediction. Hooke was con- 
gratulated on his success in breaking through the stubborn 
^ silence of the illustrious member from Trinity. 

During the next week, while preparations were being 
made for the experiment, Hooke had time to mull over 
Newton’s suggestions. The secretary decided that the 
latter had made a mistake. An object dropped from a 
height would fall south <)f eflj^.''5tLcr than east, as Newton 
had stated. Also, Hook^Vas of the opinion that the path 
followed by the falling body would not be the spiral Newton 
said it would be -butt more nearly an ellipse, or an 
"exccntrical” ellipsoid. 

Here at last was a shance to “polish off” Newton! 
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Hooke could not resist taking advantage of this rare 
opportunity - even though he had assured Newton, in 
their correspondence, that future disagreements between 
them would be carried on in strict privacy. So at the very 
next meeting of the Society, the secretary lectured the 
members on what he considered errors in Newton’s 
thinking. 

When news of this reached Cambridge, Newton was 
annoyed both with Hooke and himself. If he had suspec- 
ted that so much was going to be made of a little suggestion, 
he would have thouglit it out more thoroughly. Newton 
wiote to Hooke at once and said he agreed that a body in 
the latitude of London would fall to the southeast. How- 
ever, he did not see eye to e>c with Hooke concerning the 
nature of the path the falling body wottld take. 

When the cKpcriinent was finally performed by the 
Ro)al Society, it was found that the body did fall to the 
sonthc'ast. Newton reccivc'd the news of the successful 
outcome of his idea with little enthusiasm. He remained 
somew'hat disturbed over his own carelessiu'ss as well as over 
Hooke’s failure to keep their compact to thrash out differ- . 
enccs in ])rivalc. 

Robert Hooke had scored for once! As it turned out, 
the secretary’s minor triumph was indireciVy responsible 
for pushing Newton on tp the greatest accomplishment of 
his career! 

The problem of the exact paak of a falling body struck 
Newton as being a complicated nmthematical puzzle - and 
he was a genius at such puzzles, t immediatcly his thinking 
turned once again to mathematical lines. Hooke’s re- 
marks had aroused his curiosity «tnd he suddenly remem- 
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bered his interest in the same problem back in the plague 
years at Woolesthorpe. 

Everything else stopped for Newton during the next few 
weeks. There was no rest for his inquiring mind. He 
simply had to solve this old problem. What he sought was 
a mathematical solution, clear and decisive. 

What must be tlie path of a planet around a central body 
like our sun? Would it be possible to calculate the exact 
curve, assuming that the attractive force influencing tlic 
planet varied inversely as the square of the distance? The 
inverse square law again! Twice as far away, one fourth 
of the attractive force; three times as far, one ninth of the 
attractive forcc^ 

Finally he got it!^ Newton’s mind danced as he went 
over his mathematocal proof. It was cornet. The path 
would be an ellipse! Yes, an ellipse! Now that he had 
it all down on paper, it seemed simple, very simple. 

He had accomplishcxl what he had set out ti> do. Now 
he must go back to his chemistry. He pushed the slip of 
paper on which he had made his c alculations into a drav cr 
jTull of other notes - and promptly forgot the matter. 

The puzzle had been solved, his curiosity satisfied. The 
orbit of a planet no longer interested him. 
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Three men sat around a small table in a cofTee-house near 
the Royal Exchange building in London. It was a bright 
January afternoon in iG8^, and they had just come from a 
meeting of the Royal Society. ‘ 

Sir Christopher Wren, the oldest of the group, was 
already the most famous architect of his time; the magnifi- 
cent churches, which he built to replace those destroyed by 
the Great Fire of London which occurred in 1666, bear 
witness to his genius. Robert Hooke, the eminent scien- 
tist, pale, tense, his body racked with pain, was the second 
man. And the third was the young, impulsive astronomer 
and physicist Edmund Halley. 

There was much table talk concerning pliJoets, the paths 
they follow and why their orbits cannot be circular. 
Hooke, as usual, expit'sst ’ his opinions with aji air of 
mystery. He could tell more ^ but this was not the time 
for it. Before long, he would reveal something which 
would clear up many puzzling f£^^:ts - and startle the world. 

Wren, who was an astronomer as well as an architect, 
seemed annoyed by Hooke’s manner. Why doesn’t the 
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man slop hinting and say what he thinks? he said to him- 
self. Wren and Halley exchanged glances which seemed 
to say, “Good old Hooke! He never changes!” 

Finally Wren decided that he had had enough. “Gentle- 
men,” he said, as he leaned forward and eyed his com- 
panions thoughtfully, “let me state the problem which h 
baffling us. Perhaps a simple statement will clear the air. 
Shall I try?” 

“An excellent idea. Sir Christopher!” cried Halley. “It 
always helps to know exactly what one doesn’t know.” 

“Yes, let’s have it,” agreed Hooke. 

Wren stroked his cliin for a few moments as he concen- 
trated on the yording of his statement. “I'll try - ^nd 1 
hope you gentlemep will correct me if 1 should stray. 

“The orbits of the planets are elliptical,” he began. “I 
think we are in agreement on that?'’ 

His companions nodded. 

“Next - we all suspect that there is a force which attracts 
a planet to the sun, and this force - which we call gravity - 
diminishes as the square of the distance. Any dissent so 
.far, gentlemen?” 

No objections were offered. 

Wren’s manner became more precise. '‘Finally - and 
this is the ciii^f the matter - all three of us feel that there 
is a definite mathematical relationship between the two 
statements I just made.* In ^fier words, the orbit of a 
planet is an ellipse because the tf)ice of gravity falls off as 
the square of the distance.” 

“Well put. Sir Christ(#pher!” cxeiaimed the excitable 
Halley. “That’s the story in i nutshell.” 

“Yes, indeed, veiy weW expressed,” murmured Hooke. 
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“And thus the matter stands,” continued Wren. “We 
have strong suspicions and weak proofs. The relationship 
between elliptical orbit and inverse square law must be 
shown mathematically. Words won’t help. The proof 
must be clean, stark - that is, mathematical. And that is 
where we have all bogged down, gentlemen.” 

“1, for one, must confess that the mathematics of the 
problem has been beyond my n.odcst powers so far,” 
noted Halley with a shrug. 

“And if you find it too much, Mr. Halley, then my efforts 
will certainly be fruitless,” observed Wren graciously, 

Hooke felt their eyes upon him. “I feel confident, gentle- 
men, that the inverse square law can explain the motion 
through the sky of every heavenly body - yes, every 
heavenly body.” 

“That may well be. But can you prove it, sir?” asked 
Wren, 

Hooke smiled and looked away, as if undecided about 
what to reveal to his colleagues. “I have the proof, gentle- 
men, I have it. But for tlie present I prefer not to make it 
public. Perhaps people will learn to value it more - when 
1 do publish il.” 

Halley and Wren exchanged qui<'k glances. There was 
Hooke up to his old tricks again! He’^knew but he 
wouldn’t tell. What childishness! 

Suddenly Wren had a.tb>«'ught. This time Hooke wasn’t 
going to escape so lightly, he to himself. 

“Let me offer a prize, gentlemen,” said Wren, “in the 
form of a book of the value of foiiy shillings. Whoever 
brings me a convincing solution of the problem within two 
months will receive the prize!” 
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Halley laughed. “A generous ofTcr, I must say. I’ll 
compete - but I’m rather dubious about winning.” 

“Don’t give up, Mr. Halley. Remember - forty shil- 
lings is forty shillings ! And how about you, Mr. Hooke ?” 
asked Wren. 

The secretary of the Royal Society rose and began to 
struggle into his heavy coat. “I have the proof, Sir 
Christopher,” he answered with a confident smile, “and 
will produce it at the proper time.” 

And so ended the coffee-house meeting which was destined 
to play such an important role in the history of s^'ience! 

Just before the group broke up outside the coffee-house. 
Wren managed to whisper to Halley: “I don’t thn.k TIooke 
has the proof . . . jnerely one of his claims. I’m sure he 
won’t turn up with it.” 

Sir Christopher Wren was right. Hooke did not deliver 
his proof and the forty-shilling prize tvent unclaimed. 
Two months passed . . three . . four. Still no word 
from Robert Hooke! 

Halley became impatient. The matter was too impor- 
tant to be put off. Some scientist on the Continent might 
stumble on the solution while H()oke dallied. It was 
apparent that.the mathematics involved w'as too much l(u 
the latter - Vr he would have been heard from long ago. 

“Tm going to Cambridge to .sec Newton,” Halle) an- 
nounced to W^ren whcfi Aufe.?t ©f 1684 lollcd around. 

“Newton? Why Ncjf^.on.-' ' 

“Because he has an experimental mind and is a natural 
mathematician. W'hat rombinatioii ccmld be rarei?” ex- 
plained Halley. “At any rate, we have nothing to lose. 
T have a feeling that h» may help us.” 
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Halley had learned about Newton’s mathematical talent 
from John Collins. The former remembered with what 
ease the young Trinity fellow had once solved the compli- 
cated annuity problems presented by Collins. 

Acting on his “hunch,” Halley hurried to Cambridge 
late in August. He found Newton pottering in his garden 
chemical laboratory. Since they had once been introduced 
at a Royal Society meeting some years before, the two men 
spent the first few minutes chatting about the affairs of that 
organization. 

Soon the visitor decided it was time to get down to the 
business he had in mind. “I’ve come here, Mr. Newton, 
to ask you to help us \vith a mathematical problem which 
we, at the Royal Society, can’t seem to solve.” 

Halley paused and examined the oldct man’s impassive 
face for a moment. “What, sir,” he continued, “would be 
the exact curve or orbit of a planet around the sun - if we 
supposed that gravity diminished as tlie square of the 
distance 

It was precisely the problem which had occupied Newton 
during the plague years at Woolcsthorpe - eighteen years 
ago! And it was precisely the problem to which he had 
returned only five years before - after Hooke had loudly 
caught him in error on the occasu)n of th6{ falling body 
experiment described in the previous chapter. 

Newton eyed Halley for*? moment and then without a 
trace of hesitation answered, * ellipse, sir.” 

Halley almost jumped with surprise. So Newton 
knew! f 

“How do you know it would be an ellipse, Mr. Newton ?” 
he asked in amazement. 
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“Because I have calculated it,” answered the older man 
simply. 

By this time the excitable Edmund Halley was brcalhing 
hard. “Do you have the calculations, Mr. Newton?” 

The absent-minded professor began to search through an 
assortment of papers in the draw ers of his writing tabic, it 
wasn’t there. He went through them again. There w'ere 
many scraps of paper but the one Halley was so anxious to 
lay his hands on - could not be found ! 

Newton began to feel that it would be a waste of time to 
search any longer. “I’ll have to caKulatc it over again 
for you, Mr. Halley. I'm soiry it’s 'o'^t- but it’s several 
years since 1 forked it out.” 

Halley tried to hide his disappointment. “Will you be 
so kind as to sen^ it to me as soon as you have repeated 
your calculations, Mr. Newton.”’ 

“I’ll send it to you,” promised Newton, somewhat 
puzzled by his visitor’s unusual interest. 

In November of that year, the promised calculation was 
delivered by a Mr. Paget, a young mathematician who 
• acted as courier. 

Halley was delight* d, and as his eyes swept ovc- the 
mathcmatica^proof he became almost ecstatic. “I’m 
glad Newtoiynidn’t forget, Tn* glad Newton didn’t forget, ’ 
he repeated. 

Paget smiled. “No Sanp^/rf tliat, sir. As a matter of 
fact, \our visit seems to hlu'e started liiin off on a new line - 
or perhaps sent him back to an old line. Newton has been 
busy since October prci^rinf Vctuies on this and related 
subjects.” 

“I’m glad to hear it, Mr. Paget. What can be more im- 
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portant than determining the exact path of heavenly 
bodies ?” remarked Halley joyfully. 

To the young astronomer, the proof he had just received 
from Newton was pure gold! Halley regarded it as too 
valuable to be concealed from the world any longer. This 
contribution should be shouted from the housetops! he 
said to himself. 

It wasn’t long before the tireless Halley again journeyed 
to Cambridge. He simply couldn’t rest until he had con- 
vinced Newton that the precious mathematical proofshould 
be published. As a member of the Royal Society, lie was 
aware of the Cambridge profe.ssor’s aversion to publicity. 
He’ll come round if approached properly*, Halley kept 
assuring himself. Pei haps the old womids were healed by 
this time. 

When he got to Newton’s quarters, Halley sat down and 
talked of London and politics and the Royal Sodety and 
the Court. 'Fhe Cambridge scholar listened politely and 
tried to display an interc .st in the world outside Cambridge, 
a world about w'hich he knew so little. 

“I understand,” observed Halley, merely to make con-* 
versation, “that you have been lecturing on planetary 
motion since my visit here in August.” . 

Newton nodded. ‘T suppose you did starCvUe off again 
on matters that had once^interested me. Yes, I’ve been 
working on several Iccturel. .Here are my lecture notes. 
In a way, you arc responsible ?ofr them, Mr. Halley.” 

The visitor picked up the manuscript out of curiosity and 
began to study it. The title w*as De Motu Corporum, or 
Concerning the Motion of Bodies. As Halley read on, his 
body became tense. Here was* the proof Newton had 
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sent him on the elliptical orbits of planets. But that wasn’t 
all! Newton had expanded the “ellipse” idea. He had 
generalized. He was now concerned not only with the 
sun and the planets but also with the motion of all 
particles in free space. 

Halley did not have time to grasp it all, but he und« • 
stood enough to perceive that evci) thing in the lectuie 
notes was original, mathematical and beaulifullv develop- 
ed. Now, he wasn’t merel\ interested in obtaining New- 
ton’s permission to publish the prooi which I’lgct had 
brought him a month befoie; lu‘ wanted the De Molu and 
wanted it intensely. 

Halley felt it was of immense impoitance to ha\i this 
unusual manuscripi entered upon the register ol the Royal 
Society. This would immediately estahlidi Newton's 
priority in regard to the ideas in Df Motv. Alter that he 
must get Newton to agree to its publication. /)'* Molu 
was of tremendous significance ... an epoch-making con- 
tribution to physics and astronomy. But the matter of 
publication had to be approached gradually, the tactful 
• Halley decided. The self-effacing professor must be 
handled in the right vay 

“You must/feend this to the Royal Society as soon as 
possible,” ciji*d Halley, wavi ig the manuscript in the air. 
“The world has been awaitiiig it for e long tine. Like a 
thunderstorm, your ideas w'’1j tlfar the air of the many 
vague and false notions 'fliat have possessed the minds of 
men for ages!” 

Newton was taken alfack - and pleased - at the young 
astronomer’s honest enthusiasm. The world awaiting . . . 
the world awaiting. . The oversensitive Cambridge 
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scholar wondered if this meant the beginning of still another 
controversy ? 

He could not, however, resist the younger man’s sincere 
interest and breathless excitement. Yes, he would send his 
De Motu to the Society as soon as it had been completed and 
corrected. 

When Halley got back to London, he just couldn’t sit 
still. He buttonholed members of the Royal Society and 
poured the wonderful news about Newton into their ears. 
His enthusiasm proved so contagious that the Society 
officially delegated Halley and Paget to keep in touch 
with Newton and sec that he did not forget his promise. 

The manuscript readied the Royal Societ* in February, 
1685. But by this lime Newton, largely because of 
Halley’s tact and encouragement, hah thrown himself 
into an all-out attack on the entire problem of gravita- 
tion. Thus the De Alofu itself became only a starling 
point, a small part c»f the tremendous whole which 
was rapidly opening before his mind. Already it was 
showing signs of developing into Newton’s masterwork, 
the greatest intellectual achievement in the history of* 
science ! 

r 

For the next seventeen months, Newton w^ barely alive 
in the sense that most of us understand the word. Food, 
drink, sleep, body, feeling - none oi these mattered to him. 
He lived only in liis mind whe'hj theorems, propositions, 
proofs, problems - and only these - held complete sway 
over his being. It was an exhau!>ting ordeal; but once he 
had begun, Newton witli characteristic obstinacy would 
not turn back. A hard taskmaster, he insisted on driving 
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his mind without pause regardless of what the inhuman 
pace might do to his health. 

“He doesn’t eat. How can a man live without eating ?’’ 
complained Deborah, the elderly woman whose job it was 
to make Newton’s bed and tidy up his room. 

A youth named Humphrey Newton happened to he 
Isaac Newton’s assistant or amanuensis at tliat time. 
Though the former, too, came from the vicinity of Gran- 
tham, he was not related to his employer. 

“Oh, he eats - sometimes,’’ remarked Humphrey. “If 
I keep reminding him that his food is waiting, Sir. Newton 
will sometimes stop for a bite or two - while standing up.” 

“Why doesn’t he sit dowm and eat like othei men?” 
continued Deborah, looking concerned. 

Humphrey lauded. “Because he is Isa^ic Newton and 
for him thought comes before food. There sits his dinner 
cold and untouched - as usual. So what can you do, 
Deborah, but take it away and bring on his supper 

“And what will happen to the supper ?” 

“W’ho knows? Perhaps tomorrow morning you’ll re- 
• move that - untouched - w'hen you bring him his break- 
fast.” 

The grey-halred bedmaker shook her head. It was true 
that she pn^-nted indirectly from Mr. Newton’s strange 
eating habits, for ''he would eat what he didn’t -ratlur 
than see it go to waste.* But M*r. Newton w'as such a kind 
gentleman, she said to Iferself. If he kept forgetting to 
eat for much longer, something dr<-adful was bound to 
happen to him! She iad been a bedmaker at Irinity 
for many years and had seen scholars go to pieces more 
than once. 
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Humphrey read her thoughts and smiled, “Don’t 
worry about Mr. Newton, Deborah. He has a strong 
body. Who else could work day and night the way he 
does without breaking down? Why, I don’t believe he 
sleeps more than three or four hours a night - ever. He 
says he can’t spare the time!” 

“But why can’t what he’s doing be put aside while he 
dines?” cried the distressed Deboi'ali. “What harm if he 
finishes his work a week or two later?” 

“That I can’t answer,” said Humphrey with a shrug. 
“Only Mr. Newton understands why he grudges the time 
spent sleeping or eating. Do you know wliat he docs when 
really (“xhausted?” • 

Deborah shook her head. 

“He retires to his laboratory and spenhs an afternoon on 
his chemical experiments - for recreation !” 

The woman's face became a})prchensivc. “I don’t 
think it’s good, 1 don’t think it's good. Mr, Newton never 
used to be this way except for a short time. But this has 
been going on for months.” 

Humphrey moved to the window overlooking the garden « 
where Newton could be seen slowly pacing back and forth, 
lost in thought. The absorbed professor’v hair was un- 
combed; his shoes were down at the he^; his smock 
soiled and creased. 

“Just watch him, Deborah,” sdid Humphrey as if he 
were talking of someone comfSletely incomprehensible. 
“Soon he’ll capture the idea he’s been seeking. Then he’ll 
run up the stairs madly and rushtto the table here to write 
the precious thought down before he forgets it. That’s 
Isaac Newton for you!” 
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Deborah peered out of the window to see. The two 
waited for a few minutes. Soon their patience was re- 
warded. Isaac Newton’s mind had stmek something 
important. His body w’as galvanized into action. He was 
making for the stairs leading to his chambers. And his 
expression was one of joy - almost rapture ! 

“1 can’t understand such scholars, I can’t understand 
them,” murmured Deborah as she hurried out of the door - 
bearing Newton’s untouched dinner. 

Food didn’t matter nor did sleep, for Isaac Newton was 
wholly absorbed with first principles which he was ex- 
pressing in beautifully clear, mathematical language. His 
mind was in tl*: piocess of giving birth to his great rrim 'pia, 
whose full Latin rfitle is Philmophiae Natmalii, Primpia 
Matliematica (Mathematical Princijjles of Natural Philo- 
sophy) . 

It is this magnificent work which has often been des- 
cribed as the most extraordinary' production ol'the human 
mind. 
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In nature,” said Newton in his Priticipia, “like effects are 
produced by like causes, as breathinp; in a ‘man and in a 
beast, as the fall of stones in Europe a«nd in America, the 
light of a kitchen fire and the sun, the reflection of light on 
the earth and the planets.” 

The emphasis throughout this imposing book was on how 
things happen - not why they happen. Newton was con- 
vinced that the laws of the universe could be discovered 
only by the experimental approach. 

One should btgin with experimentally established facts* 
and then build up to a theory, argued Newton. The other 
way, the “armchair” approach with its encK^ss debating of 
what is or isn't tnie, can only lead to uncertmp conclusion. 
The Newtonian outlook was new and revolutionary; his 
insistence that cxperime’nts must come first was unaccept- 
able to many of the leading .sciAitists of his time. 

Halley watched the development of Newton’s Principia 
during the montlis following his f^jvember, 1684 visit v.ith 
the personal interest of a father in the accomplishments of a 
beloved child. 
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“He’s finally got it, he’s finally got it!” he exclaimed to 
Wren one day after a hasty trip to Cambridge. “The way 
is clear now. Newton has managed to solve his key 
problem.” 

“And what was that ?” asked Wren, struck by las friend’s 
excitement. 

“The problem of points,” explained Halley, “(he very 
problem which, as long as it remained unsolved, kept 
Newton from announcing his law of gravitation almost 
twenty years ago. Even our calm Lucasian professor 
looked flushed and shaken when he told me of his success - 
and what could be more unusual?” 

“I don’t rec^ill the problem,” said Wren. 

“It’s a fundamenj;al one. At Woolesthorpe, during the 
plague years, he vfas stopped by the (houglit that his law 
of gravitation was only approximate. His calculations 
were based on the supposition that the sun and the planets, 
or the earth and the moon, exerted their attractions as if 
they were mere points in space. How could he be sure 
the actual size of the sun or earth ought not to be considered 
jn his calculations? An apple three inches in diameter 
and an earth eight thousand miles in diameter attract each 
other. How c{(iuld he dare disregard the vast diirer''ncc 
in size betweeii the two?” 

“And you say he’s got round that difficulty?” said Wren 
witli rising interest. 

“Exactly! That’s why* I felt like shouting the news 
through the streets of London when I heard that Newton 
had finally accomplishcd^thc impossible. He has proved 
mathematically that as far as gravitation is concerned 
the sun and planets may be treated as points in space. 
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And a beautiful mathematical proof it turned out to 
be!” 

“How about practical verification?” said Wren thought- 
fully. 

Halley laughed. “He has it, Sir Christopher, he has it. 
Newton went over his old calculations of the force of gravity 
at the distance of the moon. He used Picard’s latest 
figure for the earth’s actual radius. And this time New- 
ton’s results were almost perfect: the moon falls towards 
the earth exactly as demanded by his law of gravitation! 
Yes, the apple and the moon obey the same law!” 

Halley could well be proud of the momentous work he 
had helped bring into the world. The Ppneipia became 
an inexhaustible treasure chest for scientists during the 
next two hundred years. To write it Ntwton had to sift all 
the available knowledge of his time and gather what was 
valid, important. He then proceeded to arrange and 
organize the mountain of facts and concepts until grand 
patterns began to emerge. For the first time in the history 
of human thought, a mathematical understanding of the 
physical world became possible. , 

He made use of the labours of Galileo and went on to 
formulate what the world has since caller Newton's laws 
of motion. Newton generalized the law orattraction : not 
only the apple and the moon, but every particle of matter 
in the universe attracts tVery other particle with a force 
which varies directly as the pnoduct of their masses and 
inversely as the square of the distance between tlicm. 
Concepts like mass and weight ^nd acceleration and mo- 
mentum, he defined clearly for the first time. 

Newton went on to waves and tides and acoustics - or 
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the science of sounds - and showed how the principles he 
had established could be applied in those fields. He 
developed a mathematical treatment of the solar system, 
his Sjystem of the World, making use of the theorems explained 
in the first book of his Principia. How to calculate the 
mass of the sun and the masses and distances rtf the planets’ 
the causes of the perturbations of the moon; the theory' 
of tides; how to determine the orbit of a comet from 
three observations. 

In this tremendous work Newton laid the foundatitm and 
erected the framework of a structure whose completion, 
during the next two hundred years, was succ cssfully 
achieved by ,the world’s greatest mathematicia’is nnd 
physicists. The Principia was written in Latin, at that lime 
the international language of science; the lack\)f illustration 
plus its concise style made it extremely difficult reading. 

The forty-two-year-old Cambridge professor definitely 
did not have the general reader in mind when h<' wrote 
the Principia; it was aimed rather at the few who possessed 
the necessary' mathematical and scientific background. In 
^fact, Newton advised those with average mathematical 
understanding not to waste time try'ing to master every 
proposition in^he first two books ol the Principia. He 
regarded the third book on the System of the Watld as most 
likely to prove profitable to the ordinary reader. 

Although Newton h;id compiefcccl his draft of the first 
book of the Principia befoir the summer of 1685, it v»^as not 
officially presented to the Roy'al Society until Apul '28, 
1686. A committee was^immediateh appointed to attend 
to the printing of the book, and 10 consult with the author 
on all important details 
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Everything was moving along smoothly - when suddenly 
a cloud appeared on the horizon. It was Hooke again! 

Francis Aston, the secretary of the Society at the time 
and Newton’s close friend, hurried to Halley with the new 
problem, the “human problem”, 

“Hooke has been complaining to members. He asserts 
that Newton got his main idea about gravity from him, 
Hooke. It’s the one about gravity vlecreasing inversely as 
the square of the distance. What do you think of this 
strange claim, Mr. Halley?” Aston sounded irritated. 

Hailey smiled, “Hooke says that? Why, we all sort of 
guessed the inverse square law - Wren and 1 and Hooke - 
and probably many others. But a surmise \s not a mathe- 
matical proof. And that's what Newton contributed - the 
proof we were incapable of providing.’! 

“I don’t like it at all,” growled Aston, “I don’t like it. 
And furthermore, Hooke feels Newton is obliged to ack- 
nowledge in the Ptincipia that he, Hooke, was the inventor 
of the inverse square law. Hooke hopes to ride to fame on 
Newton’s coat tziils!'’ 

“He wants that!” cried Halley, turning serious. “Per-^ 
haps I’d belter inform Newton of Hooke’s claim. It’s 
going to disturb him and I wish 1 didn’t ^ave to bring it 
up. Newton detests this sort of bickering. It will destroy 
all the pleasure of his work,” 

“But why tell New'tor anything* at all?” 

“Because someone else will -«and I’d rather he got it 
from me. I’ll write to Newton and break the bad news 
gently.” 

When the author of the Prinapia received Halley’s tact- 
fully worded note, he exploded. ,So controversy, which he 
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abhorred so deeply, was about to plague him again ! Now 
he was practically being accused of stealing the inverse 
square law from Hooke ! What a malicious claim ! Why 
he, Newton, had not only grasped the idea but had used 
it in his calculation twenty years earlier at Woolestliorpc ! 

Others were aware of this law and had beta for many 
years. It could easily be derived from Huygen’s paper on 
circular motion. Wren and Halley had surmised it. 
Bullialdus and Borelli, on the Continent, were acquainted 
with it. And now the vain Hooke wanted the sole credit 
for inventing it! 

Newton was perfectly willing to acknowledge ihai otiu'r 
men had independently hit upon the inverse squat*. Liw. 
What infuriated him was not the petty mattes of priority . 
It was the implicaU'on that he, Newton, had not discovered 
the law by himself, but had ‘*borr<>wcd” it from Hooke! 

His integrity as a human being w.us of supreme impor- 
tance to Isaac Newton. .'Vnd when that w as queslioned. he 
would quickly change from an emotionless and abstracted 
scholar to a fierce and relentless antagonist. Fame, 
honours, public esteem w’crc of minor importauco to New- 
ton throughout his lilouire; but peisonai honesty was 
sacred to him a/vtd any attack upon it was certain to rouse 
him to indignation and anger. 

“Mathematicians that find v)ut, settle and do all lh(‘ 
business,” he wTOte to Halley biticHy, “must content them- 
selves with being nothing hut dry calculators and drudge's; 
and another, that docs nothing but prc'lend and grasp at 
all things, must carry away all the invention. ...” 

In this same communication to Halh'y, the indignant 
professor reviewed the 1 istory of the inverse square law 
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and showed that Hooke’s claims had no basis in fact. 
Newton cited old letters to prove that he had understood 
and applied this law long before Hooke had ever men- 
tioned it. Finally, the irate Newton said flatly that, 
though he had planned three books for the Principia^ it was 
now his wish to abandon the third! “Philosophy,” wrote 
the angry scientist, “is such an impertinently litigious lady 
that I am no sooner come near her, but she gives me a 
warning.” 

The third book which Newton was threatening to with- 
hold happened to be of special interest to Halley as an 
astronomer. A Principia without the section in which 
Newton proposed to apply the theorems of' the first book 
to the solar system and comets - was .unthinkable! 

Greatly upset, Halley hastened to Cambridge to try to 
soothe Newton. He explained that Hooke had never made 
any formal claim in regard to the inverse square law. It all 
stemmed, said Halley, from the excitement of a cofl’ce- 
house discussion at which Hooke had let fly with a number 
of wild assertions. The Royal Society had taken no oflicial 
notice of his remarks. Newton w^as wrong to have 
exaggerated the importance of statements made under 
such circumstances. 

Halley’s manner and evident concern ovejr the clFcct of 
the incident on the public reception of the Principia served 
to calm the furious NeWton. The latter felt sorry for 
Halley, the innocent bystander*'who was most likely to be 
injured by the dispute. For by this time it had become 
evident that the Royal Socictyi lacked funds with which 
to publish the Principia. It had recently spent a large sum 
of money on the printing of an elaborate work on fishes - 
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which didn’t sell as well as had been expected. As a result 
there was no money left for the Principia, a work generally 
regarded as a highly important but incomprehensible 
contribution to science. 

Newton was aware of the situation and felt obligated to 
Halley, for the latter had generously olTertd to bring < it 
the Principia at his own expense. He also suspected that 
the idealistic young astronomer, a man of moderate means, 
might have to get into debt in order to carry out the ex- 
pensive printing project. 

“It is all wild talk on the part of Hooke and should not 
be taken seriously,” argued Halley. “You know Hooke 
and I know IJookc. Tlie man is an cxcelh'iit expcihnen- 
tcr, but his imagination (‘xtends evcrywhrie. That’s why 
he tends to exaggfrate his own accnmplishnicnt;'.” 

Tlic older man remained silent for a f(“w minutes. 
Actually, what Halley wanted most of all w'as a small 
thing - merely a line or two in the Prhicipia to satisfy 
Hooke. 

“It doesn’t matter,” Newton finally conceded. “Sup- 
,pose I add the following statement to the fourth proposition; 
‘The inverse square Hw of gravity'^ holds for all celestial 
bodies, as wi*, discovered also independently by iny 
coutitcymen Wren, Hooke aed Halley.’ ” 

Halley let* out a sigh of rehef. “It isn’t true, bxit it is a 
grand gesture, Mr. Newton. T tldnk you arc very gener- 
ous to make it. It will dear the air immediately.” 

Newton w'as pleased at his frienJ’‘‘ joy. Since he fidt so 
indebted to the genial H^llev, it was a pleasure to be able 
to lighten the burden the iaiter liad so altruistically 
assumed. 
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“You’ll complete the third book, then, Mr. Newton?” 

The Cambridge professor nodded. The Hooke affair 
was now a closed matter as far as he was concerned. What 
was important at the moment was to co-operate with 
Halley. 

The Principia was published in the summer of 1687, and 
at once became an imperishable monument to Halley’s 
faith in Newton, and love for science. The first edition 
sold out quickly, although the book was written in a style 
calculated to discourage the non-mathematical reader. 
The educated people of the time sensed in the Principia a 
work of immense importance - even though the reading 
of it invoU'cd intellectual efTort of the seveijcst kind. 

Within ten years the Principia was b^ing taught at Cam- 
bridge; in France, the followers of Desefartes resisted Nev\'- 
tonian ideas for about twenlv years. However, it w'as on 
the Continent, almost a ccnlurc later, that great mathe- 
maticians like Laplace and Lagrange devoted their 
lives to completing and extending Newton’s work. The 
final result was mechanics, the crowning glory, and 
th(' most exact and best organized branch of classical, 
plnsics! 

For two hundred years Newtonian ideafc dominated all 
scientific drinking. It was not until the twentieth century 
that Einstein began to ([ucstion the basic assumptions of 
classical mechanics. Thcf result Was a number of drastic 
thcoi’ctical changes in our idea% concerning space, time, 
matter and energy. 

When applied to the extremely large or small, it was 
shown that the Newtonian system gave results which were 
highly approximate rather than eract. In short, a correc- 
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tion was necessary. However, our engineers, and physi- 
cists, in their day-to-day work with the practical problems 
of the earth, still rely on Newtonian ideas just as if no 
challenge to their validity had ever appeared! 



15 


HALLEY’S COMET 


JCdmund Halley, the ardent student of astronomy and 
mathematics and physics, had for many years been in- 
trigued by the problem of comets. To most of humanity, 
these mysterious visitors from outer space were still objects 
of dread ; their appearance never failed to stir up tales of 
evil or misfortune to come - like disease, famine or war. 
To Halley, however, comets represented an age-old puzzle 
which no one as yet had been able to solve. They swept 
into our solar system, moved towards the sun at an enor- 
mous speed and were finally hurled away from that massive* 
body. 

“It’s hard to understand,” he remarked Vo the scholarly 
Wren, “how comets manage to become visibje to us for a 
short time and then disappear - apparently for ever.” 

Wren shook his head? ' “The cbmets we see may have 
been here before. But how cafi we tell one comet from 
another? The small fraction of the path we are able to 
observe from the earth is too sh<»rt to help us identify a 
particular comet.” 

“The path of approach diverges^from the path of depar- 
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ture - like the sides of a parabola,” noted Halley. “And 
this makes it seem that comets can never return once they 
swing away from the sun.” 

“Yes,” agreed Wren, “no one knows what brings them 
into our world and no one knows where they go after they 
are out of sight.” 

Edmund Halley was not the type of man to dismiss a 
problem merely because it was difficult. In his mind he 
kept seeing the brilliant nucleus or head ol a comet, con- 
sisting of loose solid material surrounded by a brilliant fog 
or coma, and the tail, often millions of miles long, trailing 
from the head -and strangely enough always pointing 
away from th^ sun. Some pressure from the sun, a. ting 
like a wind, always seemed to blow the tail l)ack from a 
comet’s head ! * 

A brilliant comet flashed into view in i68?, giving 
Halley his first opportunity to make a number of careful 
observations on his own. He kept track of the comet’s path 
both before and after it reached a point at which it w^as 
closest to tlie sun. 

^ “What do you make of it?” asked Wren, w'ho had also 
been studying the progress of the same comet. 

“The path is "a cur\’c whose sides diverge,” said Halley 
wryly. “From the direction in which it was moving, I 
can’t see how this comet can possibly return ever.” 

“True,” agreed Wrch. “Tlu "un appeared to fling it 
aw'ay with great force. And that leaves us with tne con- 
clusion that each comet reveals itself only once to the pcopk' 
of our earth.” 

“There have been hunareds even thousands - of comets 
observed in the past.” s^d Hallcv, shaking his head. It 
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doesn’t seem possible that none of them ever came back for 
a return visit.” 

“The lawless comets, the lawless comets,” murmured 
Wren, “All heavenly bodies are subject to law - ex- 
cept comets. Or does it seem so because we don’t 
understand enough about these wanderers through 
space?” 

When the manuscript of the thiid book of the Principia 
reached him, Halley studied tlie section on comets with 
breathless interest. Would Newton’s work shed light on 
the baffling behaviour of comets? The young astronomer 
read on slowly, weighing each word as if nothing in the 
world could be more important. ^ 

W'hat’s this! said Halley to hims(‘lf. Newton regards 
comets as subject to the laws of gravity.*- Yes, just as much 
so as the planets in the solar system! He says that both 
planets anti comets move in elliptical orbits. Only tlic 
path of a comet is an immense elongated ellipse stretching 
far out into space while that of a planet is a slightly 
flattened circle. . . . 

Halley shook himself. He had too much respect foj* 
Newton’s mind to dismiss the latter’s ideas as impossible or 
as a mere guess. According to the Principi i a comet moves 
over a closed orbit and will return to the vicinity of our 
sun after a certain period of time. 

“How long before a o:)met returns to our solar system?” 
he asked Wren. 

“Hundreds of years. I’d say,” answered his friend. 
“Their paths are so long that it jwould take longer than a 
human lifetime for most comets to come back to where they 
had been previously observed.” m-> 
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“Newton may be right,” murmured Halley, “but I wish 
I could prove that his ideas are correct. It’s quite likely 
I will be dead before the comet we saw a few years ago 
comes back into view.” 

Wren nodded. “That’s the sad fact about comets. No 
astronomer lives long enough to prove anything. He ni ,t 
record what he secs and then hope that some future astron- 
omer, still unborn, will complete the task.” 

But Halley’s mind refused to dismiss the problem. 
There must be a few comets which make a compl'Me circuit 
in less than a hundred years, he said to himself. Ifso - 
then a solution to the problem might not be itnpossiblc. 
Suddenly a t|jought struck him. Take the comci of 1682, 
for example. Nekton says it had been li**rc before and 
would be observed again - after a certain numbe’’ ol years. 
Why not find out if it liad been here before.^ Why not.’ 
he asked himself. 

Halley was trembling with escilement. At la.st - a way 
of verifying Newton’s ideas about the orbits of comets! 
All an energetic investigator had to do w as to searcli llirougli 
.old books and records to find out if anyone had ever seei. 
a comet exactly like the visitor of 1682! 

He hxirried*to consult Newton about this ambitious 
project. The latter listened ■'arefully and then meditated 
for several minutes over Hal'ey’s plan. 

“It’s worth trying, Mr. Halh /, it’s worth trjdng,” he 
finally decided. “Much depends on the acc uracy ol the 
descriptions left by those who have* observed the comets -)f 
the past. How will you recognize the comet of 1G82 in 
the old manuscripts, Mr. Hai.ey?” 

“I’ll use your method, Mr. Newton, the one you ex- 
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plained in the third book. Three recorded positions of a 
comet will fix its exact path around the sun.” 

The older man nodded. “It’s a tremendous under- 
taking, Mr, Halley. However, it may be that you will 
succeed in proving that the comet of 1682 has been here 
before.” 

This was exactly what the earnest astronomer was hoping 
to hear. In Isaac Newton’s opinion there was a chance of 
success! What more could any researcher ask? 

Halley got to work without delay, and for the next 
twenty years devoted every spare hour to his beloved pro- 
ject. He examined old books and pored over dusty manu- 
scripts, for ever on the lookout for any mentiqu of comets of 
the past. If fortunate enough to find the necessary infor- 
mation, he would immediately plot its path. The burning 
question was always this: Was the comet described in an 
old record the one he himself had observed in 1682? 

It was no, no - and still no, after long years of patient 
searching. But the ardent Halley refused to be discour- 
aged. Some day he would find an old comet whose des- 
criptions fitted the visitor of 1682 - perfeetly ! 

Finally it happened! And Halley experienced a thrill 
which repaid him amply for his many yeari/ of effort. He 
came across a description of a comet exactly like the one 
of 1682 ! It had been observed by Kepler and other astro- 
nomers in 1607. • '• 

The tireless Halley trembled \/ith excitement when he 
made his great discovery. Subtracting 1607 from 1682, 
he found that seventy-five years must have elapsed between 
the two appearances of what he felt was exactly the same 
comet. Here was the first proof<.that Newton was right 
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about comets: they obeyed the law of gravitation just as 
did the planets. 

Newton beamed with pleasure when Halley burst into 
the former’s study with the exciting news. He rejoiced in 
the triumph of his friend. 

“I can’t make my findings public for a long time,'' crii 1 
Halley. “After all, what I have is only a possibility - 
since the observations of the 1607 comet arc not as reliable 
as those made in 1682.” 

“Still,” noted Newton, “your job will be easier now. 
All you have to do is to continue your quest to cornels 
reported seventy-five years before 1G07.” 

“Ye.s,” laughed Halley, “my task will be easiei iii one 
way and more difficult in another. I find that the finther 
back I go the vaguer become the records ol comets.” 

“It would be a master stroke, Mr. Halley,” said th<* 
author of the Principia, “if you should finally establish that 
comets are regular visitors to our solar system. ,\nd 1 
have a feeling that the glory of atcomplLshing this will be 
yours, Mr. Halley”. 

• Warmed by Newton’s confidence, Halley plunged once 
more into his research ''s. Years went by as he kept at his 
task with inexhaustible patience. He wanted to find still 
another rcccyd of a visit to the solar system by the same 
comet. Again his persistence was rewarded. In tracking 
down a description of a' cemet ob>ervcd in i jgi, he found 
that it bore a startling rc')emblancc to the comets of iboy 
and 1682! 

But the 1531 comet h^d appeared seventy-six years be- 
fore the one in 1607 — not the seventy-five years Halley had 
expected. Near enougk! said the happy astronomer to 
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himself. Hadn’t Newton stated that a comet might be 
slowed down as the result of passing very close to a distant 
planet? 

Halley still refused to be hurried into a public announce- 
ment. He wanted to be absolutely certain that there was 
no flaw in his method or reasoning. What finally con- 
vinced him that all three appearances were of the same 
comet was a reference in still another ancient manuscript. 
It mentioned a comet seen in 1456. This was another 
seventy-five years back in time ! And to cap it all, he came 
across a remark in historical work concerning a comet 
observed in 1 305 - giving a double period or one hundred 
and fifty-one years! 

Even Halley was now convinced, aPer twenty years of 
work, that the evidence was overwhelming. He published 
his findings, giving a detailed account of his investigation. 
At the same time, he ventured the audacious prediction 
that the very same comet would again appear seventy-five 
years from 1G82. He set the date for the comet’s return 
at the end of 1758, or the beginning of 1750. A slight 
delay, he explained, might be due to its passage close to 
the planet Jupiter. 

At that time, such a prediction by a rcfJu table astrono- 
mer was regarded as the height of foolhardiness. Suppose 
the comet did not appear as Halley predicted ? He would 
then go down in scientific' history as a vain blunderer. . . . 

The crucial years were 1531, ‘'1607, and 1682. Would 
the next visit in 1 758 ? Halley realized that he would not 
be alive to rejoice over victory 015 brood over failure. He 
liked to shut his eyes and imagine he could sec “his” 
comet moving majestically on and on, past the outermost 
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planets of our solar system and into the unbiown space 
beyond. 

Would it return in time to save his reputation? The 
cheerful astronomer was confident it would. 

On Christmas night, 1758, sixteen years after Halley’s 
death, a brilliant comet swept into view. Astronomers ll 
over the world were on the look out, and immediately 
named it “Halley’s comet”! 

Halley was thus proved right, as were the ideas of ine 
author of the Principia. The idealistic astroiK^mcr thereby 
achieved his dearest wish - that the credit for the disrovciy 
of the first periodic comet should go to an Englishman. 

Halley’s cornet has since made its appearance in .exor- 
dance with its discoverer's timetable. It was seen in 1835 
and again in 1910. At this veiy moment, the jouv't is 
moving unhurriedly through inteistellar space and is ex- 
pected to “arrive”, or move into view of earth-bound 




TROUBLE WITH 
JAMES II 


In the spring of 1687 Cambridge university, was in a state 
bordering on panic. James II was now King, having 
succeeded to the throne upon the death of his brother 
Chailes IT in 1G85. It soon became apparent that the 
ruler, with chara( teristic Stuart obstinacy was planning to 
move against the univeisity, long the citadel of English 
Protestantism. James II, a firm believer in absolute 
monarchy, was determined to force the return of the 
English people to the Roman Catholic faith. 

The Catholic citi/ens scattered through England and 
licing in amity w'ith their Protestant neighbours were 
aghast at the folly of the King. It was plain to all except 
a lew fanatics at the Court that James’s stubbornness could 
only lead to a violent pof)ular ^reaction. Since his plan 
would most certainly fail, it was feared that many innocent 
Catholics would be left to sufler for their King’s stupidity. 

But James II r<Tused to listen to reason. Early in 
February, 1687, the university received a letter from the 
King commanding that one Father Alban Francis, a 
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Benedictine monk, be admitted to the degree of Master of 
Arts. The customary oaths, the same communication 
directed, were to be dispensed with in the case of Father 
Francis - regardless of what the existing statutes might 
require. 

A petition was hastily drawn up. In it the univer '\y 
officials pointed out that the granting of a dcgrf'c without 
first administering the oaths of allegiance and supremacy 
was contrary to the statutes under which Cambri.lj;c 
University was founded. 

The danger to the university was clear to all. A Masicr 
of Arts was privileged to vote in the Cambridge St nale, anti 
hence had a^Aoice in the government of the univ< idt; . If 
the King could ^point one Roman Catholic, he c-uild 
appoint many; and it would thus be possibR' lor his apptnn- 
tces to change the Protestant character of Cambiidgt', from 
which had come many of the bishojis and archbishops t)l 
the Church of England. 

James paid no attention to the protesting petition, whit h 
had been signed by all but two or three members of the uni- 
versity. Instead, a few weeks later, he scut another h'tter 
repeating his command m regard to Father Francis - along 
with veiled threats of punitive measures should this stxond 
order go unheeded. 

The answer of the Cambr 'dge Senate was another com- 
munication to the King, in which the university’s refusal 
to obey the royal mandate w^as defended in detail by citing 
law and precedent. Ihiless Father Francis w’as willing m> 
take the oaths of allegiance and supremacy, there was no 
legal way whereby thcrunivcrsity could confer the Master 
of Arts degree upon 4iiim. This answer amounted to a 
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polite “No” to the king; for these oaths, whose very 
purpose was to protect the Church of England from change, 
could obviously not be taken by a Roman Catholic. 

The university was defying the King! James II, furious 
al this challenge to his authority, became more than ever 
determined to teach Cambridge University a lesson. After 
a few weeks of silence, he struck hard. “The Vice- 
Chancellor in person, and the Senate by themselves and 
their deputies” were summoned to appear before the 
High Court of Ecclesiastical Commissioners to answer to 
charges of contempt! 

Eight delegates, of whom Isaac Newton was one, were 
elected to represent the Cambridge Senate a;iid to accom- 
pany Dr. John Peehell, the Vice-Chancellor, to London. 
A (ew days before leaving, the entire grohp met to prepare 
its ease against the admission of Father Francis. 

I’he atguin('nt of the university was put into proper legal 
form. There was little fire oi fight in evidence among the 
timid scholars as they sat at the conference table. Every 
man present was thinking of the dreaded Jeffreys, the most 
feared and hated judge in England, who presided over the 
High Court. None of them looked forward to appearing 
before tliis infamous character, whose unbridled tongue, 
viciousness and cruelty were detested and feared through- 
out the land. 

Perhaps the only delegate whoxemained innocent of any 
fear was Isaac Newton. He hachonly recently completed 
his monumental Principia and was still too far removed 
from the practical world to worry about ferocious, vicious 
judges. '• 

Stanhope, the Chancellor of Ely# i began to speak of tlic 
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dangers and difficulties of the situation in which the 
university found itself. 

“Wc are going to be called bigoted, intolerant and 
illogical,” he declared. “Our position isn’t strong in this 
Father Francis case, not strong at all.” 

Dr. Pechcll, a timid man by nature, looked alarm< 1. 
“What do you mean, sir?” 

Stanhope shrugged his shoulders. “We have obeyed 
royal mandates before. J’he opposition can tite dozens of 
instances where Master of Arts degrees wen* granted at 
royal commands. The university honoured earliei man- 
date's Iroin Charles I, Cromwell, Chailes IT and even the 
present King, Why quibble over this paitKuhu oi.c'*” 

“But this one is diflerent,” spoke up Mr. Finch, on.' oi 
the delegates. 

“How so.*” asked Stanhope frovvning. 

“Because this candidate refuse's to take the oaths.” 

Stanho})e eyed the objector pityingly. “The Ilitrh 
Court will argue that only lately Cambiidge granted the 
Master of Arts degree to a Mohammedan. I'hcn whv 
,not to a Christian.** ’ 

“That argument is not valid, sir,” said Newton horn his 
place at the eiid of the table. 

All cyTS turned towards the famous auilan of the 
Priiicipia. Newton seldom poke uni at meetings, and 
when he did it was always brftj.^y and to the point. 

“The case of the Mf?liammcdan is cmc of altogether 
different nature,” he began slowly. “Ihe cuscoina.y 
oaths were dispensed with because an honorary degree does 
not entitle an individiAl to a vote in the Senate of the 
university.” 
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That was all. Newton’s remark went right to the heart 
of the matter, and most of the dons around the long oak 
table nodded agreement. 

Stanhope, however, remained fearful of the King’s 
wrath. Why not, this once, admit Father Francis to the 
degree without oaths ? he argued. A single Catholic vote 
in the Senate would certainly not endanger the Church 
of England ! At the same time it would save the university 
from unpleasantness or even worse - since the full fury of 
the King’s wrath was bound to fall upon Cambridge. 
Would it not be wise to admit Father Francis as comman- 
ded - but with the proviso that such action must not be 
regarded as a precedent? t 

The delegates were tempted to compromise. Tt did 
seem a simple way out of a dangerous conflict with tlie 
Crown. Why not? As long as no precedent was estab- 
lished, what was the harm ? 

While the otlier delegates were discussing Stanhope’s 
suggestion, Newton got up from tlie table and began to 
pace the length of the room. He could hear his colleagues. 

Why fight and get mauled when it wasn’t necessary?. 
Admit Father Francis without oaths and get rid of the 
entire problem. 

Stanhope smiled and began to write out his, compromise 
on a long sheet of parchment. He was pleased that the 
unworldly dons had finally seerv the light. 

Suddenly Newton slipped back to his place at the table 
and remained standing, lost in thought, while his fellow 
delegates waited for him to speak^ “This is giving up the 
question, gentlemen, this is giving up the question,” he 
said, shaking his head sternly. 
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“What would you have us do, Mr. Newton?” 
asked Stanhope scornfully. What did this mathemati- 
cally gifted recluse know about the world? he said to 
himself. 

“I think it would be better to wait until wc get a legal 
opinion on this compromise,” said Newton quietly. “I Jo 
not think it will stand up in court. The King could still 
continue to order the university to confer degiecs on whom- 
ever he pleased - regardless of what wc mav say about 
precedent.” 

“What would you have us do - refuse to compromise?” 
remarked Stanhope coldly. 

“I think ii best not to yield on this matter,” atwwf'rol 
Newton firmly. “If wc submit in the Father Ftanr Is >.ase, 
wc shall have lost all. It means opening the dof)r to a 
flood of similar mandates, (ieiitlemen, we have law, 
precedent and public opinion on our side. To surrender 
w’hen in a strong position is foolish.” 

Immediately a heated discussion broke out on the merits 
of each coursf' of action; finally, Mr. Finch dcclaiect tliat 
, he agreed with Newton. Other members aho gave theii 
support to the latter It soon appeared that the author 
of the Frincipia had succeeded in wmming the majority of 
the delcgat|'s to a “no compromise” stand! 

Before long the fateful day arrived ( »n April 21, 1687, 
the Vice-Chancellor cC pambF.dge University and eight 
distinguished scholai-s - .Imong whom was Isaac Newton - 
appeared before the I.oid Commissioners in the Council 

Chambers. 

There sat Lord jeflfeys, glaring balcfully at poor Dr. 
Pechell, the Vice-Chancellor. The room was crowded 
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with spectators, for the case had aroused widespread 
interest. Even the staunchest supporters of the Stuart 
monarchy were horrified at what the reckless King was 
attempting to do. To the English people, Cambridge and 
Oxford were the bulwarks of their Protestantism; and the 
attack upon the religious foundations of these institutions 
struck a rebellious chord even among those whose loyalty 
to the Stuarts had never been questioned. 

The university had an excellent case; the law was en- 
tirely on its side. The granting of degrees witlioiit oaths 
had always been confined to the honorary type. No right 
to participate in the government of the university had ever 
been conferred by such degrees. The unr’ersity, in its 
long history, had invariably refused to grant degrees with- 
out oaths under eircumstances similar to those of the Father 
Francis mandate. And previous governments had never 
failed to cancel such commands when Cambridge Uni- 
versity objected to carrying them out. 

But law or precedent meant nothing to Lord Jeffreys - 
long accustomed to riding roughshod over the rights of 
those who opposed him. He eyed the frightened Dr. 
Pechell vindictively for a few moments. 

“So you are the Vice-Chancellor of Cambridge Univer- 
sity?” sneered Jeffreys. 

“Yes, my Lord,” answered Dr. Pechell in a trembling 
voice. 

“And you have the insolence to come here with your 
foolish reasons for refusing to obey your King? How can 
you stand there mumbling laws and precedents when your 
King makes a simple request of the university?” 

There was no answer from poor Pechell. 
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“Why, Father Francis has more understanding in his 
little finger,” thundered Jeffreys, “than exists in the brain- 
less heads of all of you divines put together!” 

There was still no answer, for the delegates knew about 
Jeffreys and his almost insane violence. Very wisely, they 
held their peace in spite of the tongue-lashing. 

“We cannot disobey the laws under which the university 
was founded,” began Dr. Pechell waveringly after a long 
pause. “Before a degree may be granted to Fathei 
Francis, he must take the oaths of supremacy and - ” 

“Bah!” interrupted Jeffreys. “Oaths, oaths! What 
nonsense! What do you know about oaths, sir ? You are 
Vice-Chanceiloi, and you had to take an oath on being 
inducted into that office, did you not?” 

“Yes, Lord jeftreys, 1-1 did.” 

“What a waste that oath was in yotir rase!” roared tiie 
Judge. “You cannot even remcinbci that you owe your 
exalted position to tl)c Crown.” Suddenly a thin snett 
flashed over jeffreys’s bloated face. “What oath did you 
take, sir? 1 want to hear it from your ow n lips. Honorable 
. Vice-Chancellor !” 

Every eye in the p-^ck-'d chamber was now fixed on th(‘ 
unfortunate Dr. Pechell, wdiosc face began to twitch with 
fear and ntjn^ousness. He ’as frightened at tlic thought 
that he might not remembei his own oadi of office. And 
because he was so frighteijed, tlfc poor man simply couldn’t 
remember it ! * 

There stood the Vice-Chancellor, openmouthed and 
sweating with embarrassmert. try’ing hopelessly to get fh(' 
words out. No one i^the packed room laughed, lor the 
majority of spectators Wt sorry for the disorganized scholar. 
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Even some of Jeffreys’s fellow Commissioners felt that he 
was being unnecessarily cruel to poor Dr. Pechell. 

Finally one of the Cambridge delegates could stand the 
sorry spectacle no longer. Throwing caution to the winds, 
he decided that the Vice-Chancellor simply had to be 
helped out of this degrading predicament. 

“May I recite the oath which Dr Pechell is too upset to 
deliver, Lord Jeffreys?” began the brave soul. 

The angry Judge eyed the speaker contemptuously. 
“Who are you ? Are you Vice-Chancellor ?” he demanded 

“No - but - your Lordship - ” 

“You are not Vice-Chancellor?” persisted Jeffreys. 

“No - 1 am not - but - ” 

“You, my good Doctor, arc not Vice-Chancellor!” 
roared Jeffreys. “When you arc, you may speak. Till 
(hen it will become you to hold your peace.” 

After this last outburst, the Commissioners retired to 
confer briefly; in a short time, Jeffreys emerged with the 
sentence of the Court: Because of disobedience and con- 
tempt, Dr. John Pechell was to be deprived of his Vice- 
Chancellorship and suspended from the mastership of his 
college. 

Jeffreys was certain that this drastic punishment would 
quickly bring the obviously timid Cambridge delegation 
into line. Now that they had lost their leader, the con- 
fused fellows would meekly accede to the King’s wishes, 
thought the crafty Judge. 

However, Jeffreys had reckoned without the stubborn 
courage of the aroused Cambridge scholars, who Mere 
furious at the summary manneiVin which their Vice- 
Chancellor had been treated. T1 e result was that the 
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group promptly resolved that, without Dr. Pechell at its 
head, the delegation no longer felt it truly represented 
Cambridge University. 

“Let us state our position in writing,” suggested Newton, 
“since it is impossible to speak without interruption before 
this Court.” 

The majority agreed, and a statement was drawn up for 
presentation to the Commission. It again summed up the 
case for the university; it answered Jeffreys’s argument and 
showed that in refusing to obey the King the university was 
simply obeying the laws under which it had been estab- 
lished. 

At the next^mceting of the Couit, the delegates 1 lid ilieir 
written argument before Jeffreys. The latter ghinced 
scornfully at the document and immediate! v threw it aside 
contemptuously. Things wcic not going well as tlic pre- 
siding Judge had expected. He was well aware that the 
position cT the university was strong, legally. However, 
Jeffreys had counted on terrifying the s^'holais into sub- 
mission by threats and insults. 

“I am not interested in what you niav write or assert,” 
he exclaimed in a voice choking with fury. He glared at 
each of the dt'legates and then added, “Gentlemen, tin 
best way will be a ready obedience to His Majesty’s cem^- 
mands for ^e future, and by giving a good example to 
others, to make aiiicnd% for thc»poor example given you. ’ 

Jeffreys cleared his tl^roat and smiled at the silent 
scholars in a nasty, superior way. “As for you, most of 
you are divines. I will therefore Sond you home witji a 
text from the Scriptur^: ‘Go your way and .sin no more 
lest a worse thing hapj^n to you.’ ” 
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Cambridge had won its battle against the King and 
Jeffreys! There was much rejoicing throughout the land 
over the fact that the university had not been frightened 
into submission. Even the King now began to be alarmed 
by the violent public opposition to his foolish schemes. 
Englishmen might give way in many things out of loyally 
to the Crown, but an attack on their universities was re- 
garded as endangering fundamental English liberties. 

Before long, James II abandoned the entire plan. Ox- 
ford was in a state of revolt; a regiment of dragoons had 
to be quartered there to prevent outbreaks by rebellious 
students. Cambridge had shown that the King’s com- 
mand could be safely ignored. James’s n|ore moderate 
advisers kept urging caution. . . . 

But it was too late ! After having alienated almost every 
social and religious group in England, the King’s attack 
upon the universities was regarded as the last straw: it lost 
him the support of even the die-hards among the nobility. 
It became clear to almost ever>one that James II had to 
go! A peaceful revolution was contemplated, and nego- 
tiations with William of Orange were begun with the full 
appro\al of the majority of Englishmen. Three years of 
James II was all England could stand! 

In 1689, Cambridge University, impressed by Isaac 
Newton’s stubborn courage in the Father Francis affair, 
elected the famous autho,’^ of the Principia to Parliament. 
It was a most radical change' for the meditative, self- 
effacing mathematician and scientist. After twenty-five 
years spent in grappling with ideas in cloistered Cambridge, 
Newton was about to enter a guttering arena where he 
would rub shoulders with politici^,ns and courtiers. 
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Isaac Newtcjp took no active part in the Conv(*ntiou 1‘arlia- 
ment, whose mai^ business was to legitimatize the position 
of William of Orange as King of England, (Contrary to the 
predictions of his friends, the Cambridge proh'ssor, after 
long years of blessed solitude in library and laboratory, 
found the feverish activity of London immensely appi^aling. 
The reaction of the forty-scven-ycar-old Ntwtou was like 
that of a country youth being shown the sights of a big 
city for the first time. 

As a Member of Parliament, Newton took the oppor- 
tunity to renew his friendship with Charles Mtmtagu, an 
ambitious )jpung man who had become one of the leaders 
of the Whig partv, Through tlie latter, (he ruthor of the 
Principia was introduced to JohAHLocke, the famous philoso- 
pher, Richard Bentley, tne well-known theologian, Samuel 
Pepys, the diarist, and other pr*min. nt people. The 
friendship between Newton and tlie brilliant, witty 
Montagu dated from Sbout ihyg, when the latter was an 
undergraduate at Tri«ty College. 
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“How do you like living in London?” asked Montagu at 
the end of the first parliamentary session. 

Newton eyed the younger man gravely. “It is different 
- exciting. I think I should like to stay in London 
permanently.” 

Montagu laughed. “But there is no tranquillity here, 
at least not the kind one finds at Trinity. London is no 
place for a thinker. Only ambitioas men - whose eager- 
ness to get ahead exceeds their understanding - belong in 
London.” 

Newton shook his head in disagreement. “I like it, 
Charles, I like it. There is a feeling of life here, and that 
is what appeals to me.” 

What Newton was seeking so eagerly at this stage in his 
life was change! The seventeen months of superhuman 
concentration on the Principia had left his mind in a slate of 
cxliaustion. And his body was almost as weary as his 
brain. It was the price he paid for presenting the world 
with that tremendous work. 

Only after he had completed the Principia did Newton 
begin to breathe freely again. For relaxation he had im- 
mediati'ly turned to chemistry and theology. Subcon- 
sciously, however, he was troubled by a fear that his 
creative life was over! He was awrare that his brain was 
no longer os creative as it had been; for one thing, it now 
tended to slip away from problems he would feed it - 
instead of working at them smootiJy and steadily as before. 

W^as his mind worn out? he wondered. Would a rest 
bring back its vigour and productiveness? Or had it been 
permanently weakened as the res^^t of having been over 
used or forced for so many years? ’• 
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Isaac Newton was frightened. Suppose, as was quite 
possible, the creative period of his life was definitely over. 
He was not vet fifty years old. What could he look for- 
ward to? Unless his mind continued to be productive of 
ideas, there would be scant pleasure in living out his life 
at Trinity as a Lucasian professor. In short, Newton w^s 
afraid of the future and had therefore convinced himself 
that living in London would solve all his problems. 

Up to now, it was as if Newton had been content to sit 
at the edge of a quiet pool, protected by massive rocks 
from the mainstream rushing by a few feet away. Let 
others be carried along by the fast-running water! He, 
Isaac Newtoij, could find pleasure and contentment in 
seeking answers to tiuestions which the impatient main- 
streamers were tocf busy to care about. 

But now everything seemed changed. He was tired - 
and for the first time felt that life was passing him by. He 
had sal by himself long enough; now he wanted desperately 
to fling himself into the current which would carry him, as 
it did most of humanity, swiftly and smoothly through the 
years ahead. 

After a few months, during which Newton had altcmded 
Parliamentary 'sessions faithfully, he began to stay awa\ 
for days at ^ time. 

“Have you been ill?” Mentagu asked one morning. 

‘‘I’ve just returned frewn Wooteethorpe,” explained New- 
ton in a lifeless voice. “My' mother i.s down with malignant 
fever. It seems serious and she is suffering intense ly.” 

*‘I’m sorry'. I had no idea she wasn't well.” 

“My half-brotlicr ha^the same sickness, and my mother 
must have contracted hlwliile nursing him back to health,” 
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explained Newton, looking almost beside himself with 
worry. 

Again and again he would rush home to teike care of his 
pain-racked mother. He would sit up with her day and 
night, applying dressings and ointments and handling her 
as deftly and lovingly as if she were a child. But it was of 
no avail; in spite of the ministrations of her son and the 
advice of the best doctors, Hannah Smith died. 

Newton was more attached to his mother than to any 
other person in the world; her loss left a scar which took 
years to heal. He needed her, for the love and quiet 
understanding which existed between them had served to 
balance his overpowering absorption in ide^s. 

He returned to Londtm more disturbed and discontented 
than ever, nenv that the single emotionkl tie which bound 
him to another soul had been severed. The need for 
change now seemed a thousand times more pressing! 

Though he delivered no speeches before the Convention 
rarliament, his fellow Whigs were proud to have the distin- 
guished Cambridge scholar as a member of their party. 
To him was assigned the important job of gaining th^ 
support of the universities lor the new King W'illiam III. 
Many scholars at Cambridge and Oxford felt that the oust- 
ing of James II had been an illegal ait. Newton’s eminent 
])osition in the academic world, plus the logic of his argu- 
ments, succeeded in convincing mo^t of the hesitant univer- 
sity men that they owed their allegiance to the new King. 

In 1 690, after having been in session for thirteen months, 
the Convention Parliament was dissolved and Newton pre- 
pared to return to Cambridge. VVIontagu, aware of tire 
restlessness of his friend, tried to <?'mfort him. 
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“You have many friends here, Mr. Newton. We are 
scouring the government departments to find a good place 
for you. The whig party appreciates your loyalty and 
efforts. Rest assured that our gratitude will be shown in 
a tangible way before very long, Mr. Newton.” 

“Thank you, Charles. People have been very kind ’.a 
rne in London.” 

Montagu eyed his friend thoughtfully for a few seconds. 
“Are you sure you will be happy in L«)ndon? Are >ou 
really prepared to give up Canibiidgc foi the metropolis?” 

“1 am sure, Charles,” answered New Ion, looking off into 
the distance. “I imagine that Til he happier here for a 
while. At arjy rate, I’d like to try.” He incdilciiecl foi 
several seconds an^*added, “The change miglit help.” 

Montagu was an understanding man. He wi'hfd he 
could do something for his distinguished friend. The 
death of his mother was what had upset the seholarly 
Newton, he said to himself. Isaae Newton’s accomplish- 
ments were the glory of English science Was it not time 
for the nation to do something for him? 

. After getting settled in Cambridge again, Newton thre^v 
himself into thc^ological studies. He undertook an e.\haus- 
tive analysis of certain significant passagis in the New 
Testament. ,The result of his lesearchcs was an important 
contribution entitled Tivo Notable Corruptions of the Scripture. 

A year passed and sltll^no n^^a from his friends about 
that all-important government post in London. He knew 
that Montagu, Pepys, Locke, Lord and Lady Monmouth 
and others had not forgotten him. Nevertheless, the tired 
New’ton became more ^^d more impatient, with the result 
that his tension and nervousness increased. 
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To occupy his mind, he returned to his studies of the 
lunar theory. He also worked in his laboratory and dis- 
covered the famous law of cooling; the heat lost by radia- 
tion and convection by one body to another is proportional 
to the temperature difference between the two. 

At about the same time, his experiments turned up an 
important fact: solids melt and liouids boil at constant 
temperatures. Newton immediately applied his discovery 
to tlic problem of marking off or graduating thermometers. 
All one has to do was to place the bulb of an unmarked 
thermometer in melting ice and then in boiling water. 
The distance on the thermometer tube between the two 
marks - the freezing point and boiling po;nt of water - 
could then be divided into equal part^ or degrees. Thus 
all thcrmi»mcters marked off by his method would be 
comparable ! 

By the end of 1692, the strain under which Newton had 
been living revealed itself in the form of a nervous break- 
down. He began to brood over his failure to obtain the 
promised position in London. The Cambridge prof'ssor 
could think of little else, so fixed had become his notiov 
that life in London would cure his restlessness! 

He began to suffer from insomnia over long periods, until 
he was almost beside himself for lack of sleep. Newton’s 
mind took to magnifying petty irritations. Here he was 
begging for a position likfe a topical fawning job hunter. 
His friends’ ctmeern was only a pretence. Once out of 
sight, he had been quickly forgotten by them. 

It was galling to an independent soul like Newton to 
have to ask favours from “imporla!?i” personages. Indeed, 
the world seemed bent upon ignorihg his existence. All in 
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all, Newton managed to work himself into an extraordinary 
state of unreasonableness during this period of nervous and 
physical exhaustion. The unhappy mathematician, worn 
out by lack of sleep, even ventured to write to some of his 
friends. Without mincing words he accused them of in- 
sincerity and declared he would have nothing to do wiui 
them in the future! 

He had other troubles. His dog Diamond upset a 
lighted candle in Newton’s study. Before the fire could 
be brought under control, important papers on wliich he 
had worked for many years had gone up in flames. Tlie 
effect on the distraught professor of the loss of his prctiotis 
notes on optics and chemistry may well be imagintd. 
With this final blcjw, his spirits sank to a n(‘w low level. 

Pepys and Locke had each received an incomprehensible 
letter from Newton at about this time. Very much dis- 
turbed, the two men hastened to confer about the he.ilth 
and difficulties of their mutual friend. 

“We must do something to help him !” exclaimed Loeke. 
“It is plain that Newton is not well.” 

• “What can we do? From what he wrote, I don't think 
Newton wants^to see cither of us again.” Pcp)S looked 
distressed. “That such nonsense should come from a man 
like Isaac bjpwton is sad, vcr> sad,” he added. 

“It will pass, I am sure,” comforted Locke. “Do you 
suppose he feels as he*(^es b(Vausc his appointment as 
Provost of King’s College was turuc'd down.^ We ex- 
plained that it was because he wasn’t in priest’s orders. 
Still, he may feel that we negle^ <ed to push his candidacy 
with sufficient energy.’/ 

“But we did all w^ouldl” cried Pepys. “The King 


«75 



ISAAC NEWTON 


and Council were ready to make him Provost - until it 
was pointed out that such action would be contrary to 
law.” He shook his head gravely and added, “We must 
help him. There have been few Newtons in the world, 
and England may never be blessed with another like him.” 

Locke was silent for a few seconds. “If we could only 
ask someone at Cambridge to drop in to see Newton - 
and perhaps through conversation hnd out the root of our 
friend’s trouble - ” 

Pepys jumped to his feet excitedly. “A capital idea! 
And I know just the right person for this errand - a kindly, 
understanding soul. He is John Millington of Magdalene 
College. I’ll write to him at once.” 

True to his word, Pepys communicated with Millington, 
explained the problem and asked him to pay Newton a 
visit. Millington hastened to comply, and soon sent a 
reassuring letter to Pepys. It was true that Newton w'as 
still in a slightly melancholy frame of mind. However, he 
was recovering from a nervous attack during which he had 
been unable to sleep for days at a time. Also Newton had 
expressed ke<‘n regret at having written irrational letters to 
his IHeuds at a time when he was sick, feverish. . . . And 
finally, Millington himself ventured the opinion that it was 
a national disgrace for a man of Newton’s genius to be so 
neglected by those in power. 

Newton’s friends were 'relieved! According to Milling- 
ton, there was every hope that tlic Cambridge mathema- 
tician would soon be himself again. The former had in- 
directly pointed out the root of Newton’s difficulty - his 
failure to obtain that much-desit' d position in London. 
So Locke, Pepys, Montagu and'pothers resolved to re- 
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double their efforts on behalf of the famous author of the 
Principia. 

Within a fev' months, Newton had completely recovered, 
thanks to a basically sound constitution. He apologized to 
his friends for the letters he had written when under gn'at 
stress, and his explanations were graciously actepted. 

As his strength returned, N(‘wton’s mind became crea- 
tive again. He turned once more to the j)uz/ling pioldcm 
of the moon’s motions, and began to collect astronomical 
data for his lunar theory. At the same lime, he conespon- 
ded at length with Bentley on theological matters. And 
finally, at the urginers of his friends, he got staitc'd on 
corrections aiyJ additions for the projected second cdoiou 
of the Principia. * 

In the me antimc'f Charles Montagu, with the Whigs back 
in power, had been appointed to die important post of 
(chancellor of the* Exchequer. Nc'wlon’s liiends wen- 
jubilant. 

“With Montagu and Somers so high in die govern- 
ment,” cried Pepys when he brought the good nevvs u> 
jeocke, “it is only a matter of time- before a desiiable place 
is Joirrrd for Isaac Nevton ” 

“1 hope sej,’* said John Locke fcrveutly. “No man in 
England is jnor'c deserving. \nd Newton is asking lor 
only a small thing, but to him it is or vital importance. II 
he gets that position in Vorrclorij’^c'!! probably never again 
feel that his corrtribu dorrs ^ave been ignored bv the nalicrn.” 

Charles Montagu did not lorgc-t liii old iriend. Bc-fore 
long, Newton was called to Lonchm to confer with Somc-rs, 
Locke and the new Chancellor of the Exchequer. The 
subject for discussionjfwas the disease wliich had long 
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afflicted English commerce - the debasement of the silver 
currency. 

Soon rumours began to fly through London that Isaac 
Newton was to have an excellent post in the Mint. This 
Newton at first denied, for no such place had been formally 
offered him, and the possibility of disappointment loomed 
large. 

On March 19, 1696, all difficulties having been cleared 
away, Newton received a note from Montagu: the King 
had promised to make the Cambridge mathematician the 
new Warden of the Mint, the present Warden having been 
promoted to Commissioner of Customs ! The salary 
would be five or six hundred pounds a year; and the duties 
as Warden, according to Montagu, would not be burden- 
some. 

“1 am glad,” wrote the (Chancellor of the Exchequer, 
“that at last I can give a good proof of my friendship - and 
the esteem the King has of your merits.” 

Newton was overjoyed ! The thought of living in Lon- 
don stirred up a new interest in life. At fifty-four, a 
different and exciting form of existence beckoned to tlie 
tired author of the Principia, and he looked forward eagerly 
to the kind of routine the average man likes to complain 
ab(mt ! 

Like a tree which has been producing magnificent fruit 
in abundance for many years, Isa^*' Newton’s mind needed 
rest. 
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(Charles Montagu^ the brilliant young Chancellor of the 
Exchequer \\ho lafcr became Earl of Halifax; was planning 
many long-needed reforms of the financial system of Eng- 
land. He aimed to make the Bank of England the core 
institution of a national banking system; among (ither 
advantages this would make it easier to raise the large 
sums needed for carrying on the wars with France. 

But before he could proceed to long-term reforms, Mon- 
tagu first had to solve the most pressing and immediate 
problem of atl - the restoration of the currency. Tin 
circulation of debased silver coins had long been a festering 
sore on thc*busincss life of Ei’glaud. 

“We must do something aljput the miserable clipped 
coins which have been cjtculating for hundreds of years,” 
he explained to Newton. “How can trade be carried on 
efficiently when the passage of money between buyer and 
seller, or between employer and labourer, is invariably 
accompanied by bitt^outcries and arguments ? English- 
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men feel they are being cheated when paid in debased 
coin - which is practically always.” 

Montagu was referring to the clipping or filing of silver 
coins, for many years a widely practised and profitable 
fraud. Most of the coins then in circulation had been 
minted generations ago by the crudest of methods. Shears 
were once used to cut the disks out of large silver sheets; 
the edges of the coins were not milled and there was no 
inscription along the rims to make tampering easy to detect. 
The result was that the coins were not exactly round, and 
the weight of silver in each, even when new, was almost 
always a little more or a little less than the legal standard. 

As might be expected under such conditions, there were 
few unmutilated coins in circulation.* Unscrupulous in- 
dividuals could not resist a quick and faiily safe way of 
making money : paring a sli\ cr from this coin, or filing the 
thicker section of that one, soon added up to a neat bit of 
silver which could be melted down and sold. 

For many years hanging was made the penalty both for 
counterfeiting and for clipping coins. But even that did 
not put an end to the practice, for no matter how many 
offenders were sent to the gallows, the currency continued 
to be debased. It got to the point where juries refused to 
convict occasional coin clippers. The practice had bp- 
comc so widespread that the public no longer regarded it 
as a serious crime! 

“I don’t suppose it would help to mint large quantities 
of improved coins and circulate them,” observed Newton. 

The younger man shook his head vigorously. “It’s been 
tried again and again for over tift^ years but to no avail. 
We’ve turned out fifteen thousand pounds per week of 
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beautifully minted, tamperproof coins with a legend close 
to the milled edges -and what happened? They dis- 
appeared as though they were in a bottomless pit ! Within 
two days not a single new eoin could be found anywhere in 
the land ! Whoever acquired one hastened to hoard it for 
it* superior weight and value. No, that solution has hem 
tried and it won’t work. It’s tlie old story ; bad coins drive 
out the good.” 

“It seems an impossible situation about mIucIi little can 
be done - unless we start afresh by discarding .ill the old 
coins,” said Newton thoughtfully. “But would it be 
practical to try and provide the nation with an entirely 
new supply of silver money ?” 

“That is exactly What I proposed to do!” cried Montagu. 
“It is the only sofution to our problem. Things simply 
can’t go on as at present. Why - take any hundred silver 
coins at random and weigh them. I warr.int that their 
total weight will be half of what it should be legally! We 
can pass laws and law's to help the nation, but 1 doubt 
whether any single reform will benefit England as much as 
^ system of honest cunency!’’ 

“How can we get the mutilated coins back to the Mint for 
melting and recoining?” asked Newton. “The people 
need silver currency in their ev^ ryday business transactions. 
They won’t like doing without while waiting for the freshly 
minted coins to appear*” •• 

“It must be done,” insisted Montagu earnestly. “And 
anyone who helps bring it about quickly and efficiently 
will be performing an invalu ible service to the English 
people. Nothing is myre important - nothing!” 

With that, the new^hancellor acquainted Newton with 

i8i 



ISAAC NEWTON 


the details of the recoinage measure which the King was 
about to approve. The government would bear the loss 
involved in the exchange of the clipped coins for new and 
perfect ones. ... A date would be set after which no de- 
based coins could be used except for the payment of taxes. 

. . . And finally, after a certain day the acceptance of 
mutilated currency in trade would be forbidden by law. 

“The success of the plan depends entirely upon the effi- 
ciency of the Mint. We must pour not a mere fifteen 
thousand pounds of new coins into the market each week - 
but two, even three times that amount. The greater the 
production of the Mint, the less will be the dislocation 
caused by the temporary scarcity of money. We need 
your help, Mr. Newton.” • 

“I’ll do my utmost,” promised the older man. “I’ll 
drop what I’ve been working on and try to be of service 
to the nation.” 

“You’ll occupy the key position,” continued Montagu. 
“In the months ahead there will be charges of favouritism. 
The individuals who manage to get hold of the new money 
first will reap advantages in trade. Fortunately, the name 
Isaac Newton means something in England. We need you 
because every Englishman has the greatest confidence in 
your integrity and ability.” 

As it turned out, the selection of Isaac Newton as the 
chief Mint executive duri^ig this trying period proved a 
stroke of genius ! The post of \\*arden of the Mint up to 
then had been regarded as a well-paying job with few re- 
sponsibilities; it was the perfect sinecure for a political 
favourite. Montagu knew that Uhe recoinage project 
would fail miserably - with disastroi(« results to the nation - 
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if the wrong man was appointed Warden. Also, the rest 
of the reforms he had in mind would be laughed out of 
Parliament if recoinage proved a fiasco! 

The new Warden of the Mint quickly applied himself to 
his job with the vigour and tenacity which had character- 
ized his academic life. Ten new furnaces wen hastih 
constructed behind the Treasury; and before long the 
melting down of the old, hand-hammered coins, the casting 
of silver into ingots and the minting of new money were 
proceeding full blast. 

Newton found it necessary to establish branch mints m 
towns near London in order to increase production still 
more. For the sake of efTicicncy he asked several of liis 
fellow scientist's to act as his representatives in these smaller 
mints. * 

“I need someone I can trust,” he said to Halley. “Ac- 
cording to Montagu, the political enemies ofrccoinage will 
stop at nothing to make the undertaking a failuic. I wish 
you would sec your w^ay clear to act as supervisor of the 
mint at Chester.” 

Halley accepted the job as a patriotic duty, as did several 
others whom Newton approached. It w'as well that the 
Warden of the Mint had the foresight to place trusted men 
in key positions. Before long, his supervisors ran into the 
usual difficu/ties with the old-line bureaucrats who were 
either too lazy or too stujjbom tej^push the minting of coins 
at the rate set by Newibn. In addition, the politic.sl 
opponents of the Whigs did not hesitate to resort to devious 
measures in their efforts to slow down the recoinage process. 
Certain individuals wen* so far as to attempt to stir up dis- 
content in a few of th^smaller mints. And to cap it all, 
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cries of corruption, inefficiency and bribery in regard to the 
operation of the Mint were repeatedly raised ! 

But Isaac Newton would not be deflected from his goal - 
the minting of more and more currency each day. The 
weekly output of silver coins rose from the previous record 
of fifteen thousand pounds per week to thirty thousand, 
then to sixty thousand, finally to one hundred and twenty 
thousand pounds! 

Montagu was jubilant. It now appeared that the diffi- 
cult change from old to new coins was going to take place 
without disorganizing trade. 

“Wonderful!” he exclaimed, pumping the Warden’s 
hand. “A magnificent accomplishment! England will 
long remember you for it, Mr. Newton.” 

“We’\c had trouble at some of the siriall mints,” said the 
Warden, looking worried. “Weddell was challenged to a 
duel b> one <.)f the old officials, and some of my men have 
been threatened with physical violence. Halley w'ants to 
resign, but I’m hoping that he’ll i hange his mind and stay 
on a w'hilc longer.” 

Montagu shrugged off these minor difficulties. “Our 
op])oncnts are trying desj>cratcly to make rccf)inagc a 
failure. But I don’t think they can do it. ' We’re getting 
to the crucial period now. If we manage to keep afloat 
the next few weeks, it will be clear sailing afterwards. 
Things will be tight, very tight, for ^ short time. However, 
with your mints turning out miraculous numbers of coins, 
I’m confident we’ll pull through the crisis.” 

During March and April of 1696, there were no signs of 
panic in the market places of Eng^land. The people had 
become used to the idea of recoinf ge, and there was still 
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no scarcity of coins. Saturday, May 2, was the last day on 
which the government would accept clipped silver currency 
for the payment of taxes. Beginning the following Mon- 
day, May 4, no mutilated money at all could legally pass 
anywhere in the land. 

Then the real trouble began! There were not enough 
undipped old coins in circulation for everyday business 
transactions. And there were as yet too few freshly minted 
coins to fill the void left by the removal of the inutil.itcd 
currency ! 

Montagu and other Whig leaders held their biealh. 
The situation could easily lead to riots m the ciiies and 
turmoil in the tiade centres. Fortunalelv, the Lre lish 
people remaified czjm and patient during the lempor.uy 
shortage; many tux*ned to devices hk(‘ promis^orv iv)t(> and 
barter to tide them over. 

By August, 1696, there was a marked iinprovcrntnl in 
currency conditions. Newton and his aides were pouring 
so much money into the markets that it soon b('c ame evi- 
dent that the stringency was definitely over. After that, 
both tlie Warden and the Chancellor of tlie IXc hecpier 
relaxed; and by 1699, the entire recoinage project had been 
successfully coftiplcted. 

All through those hectic years, Newton neser allowed 
himself to be? disturbed by the vild charges levelled against 
him and his associates. ^ He continued steadily on minting 
coins and sending them toiftic cities and towns of the nation. 

On a few occasions during the shortage period, the 
Warden of the Mint was offered bribes for “favours”. It 
was a time when the acceptanc c of “gifts” by government 
offirials was far from imcommon. 
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Once the agent of a socially prominent lady insisted on 
pressing a “gift” of six thousand pounds on Newton in con- 
nection with a special request for an allotment of new coins. 
The Warden indignantly refused the proffered money. 

“But there is no dishonesty in one’s accepting a small 
token of esteem,” argued the agent. 

“I’ll have nothing to do with it,” cried Newton angrily. 
“This is a bribe no matter what you may choose to call it.” 

The man shook his head sadly. “It is unfortunate, sir, 
that you do not know your own interest. As it happens, I 
represent one of the great ladies of London. And my 
employer is in a position to exert an exceedingly powerful 
influence - politically.” He paused to allow the full 
significance of his remark to sink in. , ' 

The implied threat was too much for Newton. “I desire 
you to tell the lady,” he thundered, as he rushed to the door 
of his office and flung it open, “that if she were here herself, 
and made me this offer, I would have desired her to get out 
of my house ; and so I desire you, or you will be turned out !” 

While rccoinage w^as progressing, Newton put in long 
hours at the Mint, resolutely refusing to be drawn into 
scientific studies. It was the King’s business and nothing 
else that occupied liim during those busy 'years, and he 
would not be diverted. 

However, that cxtraordinaiy mathematicaf ability was 
still there. One aftemooij^ after a particularly trying day 
at the Mint, Newton found an iJijteresting communication 
from the Royal Society awaiting him at his home. It 
appeared that John Bernoulli, the Swiss mathematician, 
had challenged the world to solve two unusually difficult 
problems: 
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I • To find the curve connecting two points, at difTercnt « 
heights and not in the same vertical line, along which a 
body, acted upon only by gravity, will fall in the shortest 
time. 


2. To find the curve, having this property, >0 that two 
segments of a straight line, drawn through the cui-vc from 
any given point, will, when raised to any given power and 
added together, make the same sum. 

Bernoulli, who had set up these problems as e way of 
testing the ability of the world’s leading mathematicians, 
planned to allow six months for their solution. However, 
at the request of his friend Leibnitz, who liad sureet dt d in 
solving one of the ^problems, the challenger granted an 
additional year {of the task. 

Isaac Newton received the problems at about 4:00 i>.m. 
Unable to resist a “puzzle”, he concentrated on them 
through the night and into the morning. By 4:00 a.m. 
his solutions to both problems were ready to be dispatched 
to the Royal Society! 

^ Newton’s solutions were published anonymously in the 
Transactions of January^, 1697, ’’cad before the Society 
a month later, Bernoulli is said to have gut'ssed the 
author’s identity from the pc.ver and originality of the 
methods used. 

“Tanquam ex ungue JeonemJi’ the Swiss mathematician 
exclaimed. Even as the^ion is known by his paw! 
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TThe next few years brought peace hnd contentment to 
Isaac Newton. Now that lecoinagc had been accom- 
plished, largely due to his efforts, the Warden of the Mint 
felt he could relax. In 1699, Newton was promoted to 
Master of the Mint, a position he retained to the end of 
his life. 

He enjoyed his house in Jermyn Street and soon brought 
into it his favourite niece Catherine Barton. The gay 
young lady, whose beauty and wit made her a leading light 
in London society, acted as housekeeper for her illustrious 
uncle for twenty years. 

Newton was almost sixty years old at the beginning of 
the century. After long Sblitarv years at Cambridge, he 
found comfort and pleasure in thovarmth of public esteem. 
He was respected - almost to the point of reverence - by 
the leading men of his time. Renowned scientists from 
all over the world made their way to Jermyn Street to pay 
their respects to the author of the g^r<*at Principia. 
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Catherine Barton, whom Newton adored, supplied the 
gaiety at the gatherings of scientists and philosophers. But 
the charming Catherine was not content with entertaining 
soberminded scholars; she soon established her own circle 
of gallants, poets and socialites - being careful not to mix 
her admirers with those of her famous uncle. 

Except for occasional dinner parties, Newton continued 
to live simply; his habits remained unchanged as far as 
eating and studying were concerned. He would still foi- 
get meals during periods of absorption in ideas. '\nd he 
would still insist on studying and wilting far into the early 
morning hours. 

It was about this time that the sioiy of Dr. Stuki’e^’s 
interesting experieacc began to be whispered about in 
London. 

It seemed that the doctor had called on Newton one 
evening to discuss some matters pertaining to the Royal 
Society. On being ushered into the dining room b\ the 
servant, the visitor found much to his sutpris** that there 
was no one there to greet him. 

Dr. Stukeley sat down, expecting his triend tc appear at 
any moment. After aU, this meeting had been arranged 
weeks before. * And the servant haJ acted as if the caller 
were expected. An hour pass 'd, then another hour and 
still no Newton! The doctOx- was becoming more and 
more restless -and huijgry. H'* noted with considerable 
interest that dinner hadQicen set out for England's great 
mathematician. 

After heroically resisting temptation and hunger pangs 
for a while longer, the famished doctor finally gave up the 
struggle. He appro^hed the table and proceeded to ex- 
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amine the contents of the covered dishes with a curiosity 
that was far from scientific. 

The sight and smell of the main course, a crisply roasted 
chicken, was more than the good doctor could stand. 
Though he began with the idea of merely sampling, Stuke- 
Icy did not stop until he had devoured the entire fowl. 
When finished, he carefully replaced the cover over the 
bones so as to make it seem that no one had trifled with 
the dinner of the master of the house. 

Dr. Stukelcy now resumed his waiting, smiling at the 
thought of what Newton would say on discovering that the 
best part of his meal was gone. In a little while the latter 
wandered up from the cellar. 

He looked shocked and apologetic pn seeing his caller, 
“I must have been in the cellar a l(Aig time,” he said 
abstractedly, “I went there to get a bottle of wine - but 
1 suddenh thought of something. And - and 1 left the 
wine theic after all. 1 beg of you to forgive me. Dr. 
Stukelcy.” Newton appeared genuinely upset. 

“Oh, it’s nothing at all, nothing at all,” Stukeley assured 
the embarrassed mathematician. “1 didn’t mind sitting 
here quietl), alone with my thoughts. In fact, I rather 
enjoyed the experience,” ' 

While they were talking about other matters, Newton 
went to the dinner table and absently lifted the cover of the 
main dish. He looked a ^ittle startled at seeing the heap 
of bate bones which the enterprising Stukelcy had so 
thoughtfully left. After puzzling over this unnatural 
phenomenon for several seconds, Newton turned to his 
friend with great amusement. 

“How absent-minded we philosophers are,” observed 
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the author of the Principia, as he hastened to drop the cover 
over the unappetizing remains of the roast chicken. “I 
thought 1 had not dined, but I see that I have.” 

In 1701, feeling secure in his Mint position, Newton re- 
signed his chair at Trinity. William Whiston, an able 
mathematician who had been acting as Ncwion’s depi "y 
in Cambridge, was appointed to the Lucasian Chair 
largely on his predecessor’s recommendation. 

The university to which he had brought world- wide 
fame by his work in mathematics and scienre showed its 
appreciation by again sending Newton to Parliament. 
And two years later, in 1703, the Ro\al Society tlectcd its 
most prominent member to the Presidency, a post to »hich 
he was annually r#-elected until his death. And in 1703, 
Queen Anne coAferred a knighthood upon the author 
of the Principia - an extraordinary distinction at that 
time, for Newton was the lirst English scientist to be so 
honoured. 

Everything was going well for Sir Isaac, and he tclt 
happy and relaxed perhaps for the first time in his file. 
The sores caused by old controversies had healed, and the 
animosities which had plagued him lor so many ye.ns were 
now mere inemories. How Newton haled those petty 
conflicts with human beings! He had had his fill of 
accusations and counter-ac^usation« of suspicions and 
counter-suspicions. ^ 

It was fortunate thatOhe reserved, peace-loving Sir Isaac 
enjoyed to the full these precious years of tranquillity. 
Little did he know that, after a ten-yeai period of quiet, a 
final academic storm would break around him ! The 
celebrated - or perhaps notorious - controversy between 
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the followers of Newton and those of Leibnitz over the 
credit for inventing the calculus is known to all students of 
mathematics. It was a disgraceful episode in which un- 
scholarly violence was displayed on both sides by embittered 
partisans. Today most experts are of the opinion that 
Newton and Leibnitz each invented the calculus indepen- 
dently; and this was the expressed view of Newton himself 
before adherents of each side filled the air with suspicions. 

But to get back to the peaceful years at the beginning of 
the century. . . . During this period Newton was often 
called upon to answer criticisms of various ideas in the 
Principia. (confident of the correctness of his principle, he 
was undisturbed by the opposition of scientists and philoso- 
phers to the views <*xprcsscd in that massive work. New- 
ton felt certain that time would prove th*e reliability of the 
mathematical outlook he had developed. 

One idea that managed to stir up considerable disctission 
on the Continent had to do with the exact shape of the 
earth. Newton was of the opinion that, as a result of the 
lotaiiou aiound its axis, the earth bulged slightly at the 
equator and ^vas correspondingly flattened at the poles.. 
The author of the Principia went so far as to apply his 
theory to the planet Venus. Newton asserted that if the 
exact extent of the flattening at the poles of ^that planet 
wiTC known, it w^ould be possible to compute the length ol 
time it takes for Venus to make a c/)mplete rotation on its 
axis ! ' 

In France, a number of prominent scientists disagreed 
with Newton on the matter of the earth’s shape. They 
were of the opinion that there was absolutely no flattening 
at the poles. Picard’s famous measu|;pments of the earth’s 
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dimensions, they pointed out, had failed to reveal any 
bulge at the equator or flattening at the poles. 

In 1684 and again in 1701, a series of careful measure- 
ments were made in different parts of France. If Newton 
was right, the number of miles per degree of latitude should 
increase as one moves north. The investigating scientists 
found no evidence of any suih variation. 

Halley informed Newton of the neg.itive results of the 
1701 researches in France on the shape of the earth. 

“Observations will have to be madt neaier the poles 
before any increase in miles per degree of latitude 'will be- 
come apparent,” the older man said confidentlv, 

“They keep citing Picard’s figures,” noted Halley . 'But 
Picard himself poiidted out that his work was carried on 
over too short a flistance to prove anything tonrlusivcly 
about the shape of the earth.” 

“The diflercnces in Franee, no matter whether measure- 
ments arc made in the north or south, will be too nrnutc. 
. . . only a small fraction of a mile perdegree. Tlu'pteseut- 
day instruments are too crude to deter t such sm.ill de\ia 
tions,” said Newton thoughtfully. 

Halley nodded. “The French refuse to be cominced ol 
the flattening.* In fact, they are already conddering still 
another measuring project.” 

Newton eyed his friend quiz^icallv. “In France again 

“Yes,” said Halley . ^ 

Newton was silent foi- several seconds. “And what do 
they think is the true shape of the ( arth?” 

“Well, they don’t believe a^ vou do that it’s flattened at 
the poles. And at the same time thc'y don’t regard the 
earth as being a per^ct sphere,” answered Halley. 
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“Then what do they say it is?” persisted Newton. 

Halley smiled and shook his head dubiously. “Many 
are convinced that the earth is elongated at the poles 
rather than flattened. They think it is more or less shaped 
like an egg.” 

“I don’t think so,” said Newton quickly. “I examined 
the arguments for that point of view and did not find them 
valid.” 

And so the disagreement over the shape of the earth per- 
sisted in scientific circles. In 1718, a set of measurements 
were made in France, and again no evidence of polar 
flattening was detected. 

Years later, in 1735, the French Academy undertook to 
settle once and for all the troublesome question of the 
eartli’s exact shape. It was decided to ‘send out two well- 
equipped expeditions one to Lapland and the other to 
Peru. At these di.stances from the equator, an increase in 
the number of miles per degree of latitude should become 
noticeable - assuming that the Newtonians were right. 

Sixteen months later, the Lapland group returned. Its 
leader announced that he had found without question that 
the earth was flattened at the poles. 

Although the younger French scientists accepted the 
Lapland measurements as definitely settling the question 
in favour of Newton, the French Academy stilf hesitated to 
give up its egg-shaped eartF. It was decided by the gover- 
ning body of the latter organization that no conclusions be 
drawn until the southern expedition had reported its 
findings. 

Finally, the Peru investigators got back to France with 
the information that they, too, |jiad found conclusive 
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evidence of flattening at the poles. The conservative 
element in the French Academy could hold back no longer. 
Shortly afterward it was officially accepted that Newton was 
right: the earth was not shaped like an egg! 

Today, we know that the earth’s diameter at the equator 
is nearly twenty-seven miles greater than it is at the pol .. 
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One misty spring morning in 1721, a nervous young man 
paused before a Ikjusc in St. Martin’s Street, London, just 
ofi' Lei( ester S(juare. It was an impr^essive, three-storey 
stone structure to which Newton liad' moved some ten 
years bc'fore. 

Heniy Peniberlon wondered at the ree<'p(ion he would 
receive from the great Sir Isaac, John Keill, a member of 
llie Royal Society, had given the former a letter of intro- 
duc'lion to England’s great scientist and mathematician. 
“Just be natural with him,” Keill had advised. “Sir Isaac 
is a gracious scholar and never fails to respond to youthful 
enthusiasm and ability.” 

Ability said Pemberton to himself ruefully.^ Who was 
he, Pemberton, but a mere youngster, still in his twenties, 
who had been acciclentadly attr^ictcd to mathematics 
through reading a borrowed copy of the Prindpia? It 
had happened while he was still a medical student at 
Leyden. 

How w'ould he explain to Newton what had brought him 
to St. Martin’s Street on tliis particular morning? Sir 
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Isaac would laugh at the brash young doctor for offering 
to edit the third edition of the Principia ! 

“Roger Cotes was even younger than you when he edited 
the second edition,” Keill had assured him. “The world 
is waiting for someone to revise Cote’s edition and I think 
\ou are the man to do it. Newton is almost eighty ye as 
old now and realizes what an enormous task the editing and 
correcting will be. The job is made for you, Pemberton, 
I know it is!” 

Henr^ Pemberton drew a deep breath and knocked on 
the door. In a few minutes lie found himself in Sir Isaac ’s 
study. While Newton was leadine' Keill’s letter, the 
)Oung man studied the face of the most lamous laigFish 
scientist of all tim®. 

Newton’s shock of hair v\as now silver-white. He could 
still read without the aid of spectacle s even at his acKanc ed 
age. In spite of a lifetime of inegular hours of sleeping and 
eating, he appeared in excellent healtli. PembcTton noted 
sdth interest the wide brow% the long thin nose, the genth 
demeanour of the illustrious mathematician. 

, The ) oung visitor soon found himself talking freely with- 
out nervousness or er ibatrassinc nt. He told of how the 
accidental reading of the Ptincipia had find him with the 
desire to lejrn more about tl e method of fluxions. It all 
seemed so involved so difficult to understand it first; but 
as he steeped himself i»j mathceiatics, it all began to clear, 
leaving him a captive iR its beauty. 

Newion nodded and smiled. “I understand that you 
wrote a paper answering the obiections to the law of gravity 
put forth recently by a professor at Padua,” he remarked. 

“I did, Sir Isaac.” 
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“Keill showed me your reply and I thought it revealed 
excellent mathematical skill,” commented Newton. 
“Young men with a true love for science and mathematics 
are uncommon, and should be treasured when found - 
even though they may be students of medicine.” 

It was the beginning of an unusual friendship. Henry 
Pemberton, charmed by Newton’s kindness and generosity, 
soon found himself busy editing the third edition of the 
Principia, He turned out to be a most fortunate choice. 
Newton, as in the case of Roger Cotes, had again found the 
ideal person for a most difficult job. 

“It is remarkable,” the elated Pemberton said to Keill, 
“how different Newton is from what gossip had led me to 
expect. His mind is still flexible ~ even at eighty. And 
he isn’t the least bit dogmatic. In spite bf his position and 
accomplishments, his attitude towards the world remains 
humble. When I offer corrections, he accepts them with 
satisfaction - almost pleasure. What a wonderful man!” 

Keill laughed and slapped the young man on the back. 
“As I once told you, there is nothing Newton will stop at to 
help a young mathematician. In the past, he has opened 
his puise to them, found teaching positions for gifted young 
men, even published their work at his own expense!” 

The Scotsman was not exaggerating. Newton, after 
working with the brilliant Roger Cotes, would not rest until 
the latter had been installe^^) as the first Plumian Professor 
of Mathematics at Cambridge - an the age of twenty-five! 
In the opinion of scholars, Cotes had done a magnificent 
job on the editing of the second edition of tlie Principia. 

Colin Maclaurin, who later became Scotland’s leading 
mathematician, was another brilliaijt young man whom 
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Newton helped to get started. The latter used his in- 
fluence to obtain a professorship at the University of Edin- 
burgh for young Maclaurin; in fact, in his letter of recom- 
mendation, England’s leading scientist even offered to pay 
twenty pounds a year towards the young man’s salary ! 

Until he reached liis eighty-first year, Newton s body lu 
served him remarkably well. Except for that nervous 
breakdown which occurred after his superhuman exertions 
over his Primipia, he had seldom been ill during his entire 
life. For this reason, the sudden onset of a kidney ailment 
alter so long a period of health shocked Newton and his 
friends. 

“No moving around at all. Even the motion of t roach 
can be injurfous,” ^aid Dr. Mead to Newton’s nicic, now 
Catherine Conduift. She had married a few years before, 
but still lived in the St. Martin’s Street house with her 
husband John. 

“What can I do to help him?"’ asked Catherine tre- 
mulously. The slim, dark-haired, kccm-cycd young ladv 
was overcome at the thought that her uncle, to whc'm she 
owed so much, was about to enter a period of pain and 
‘suffering. 

“He is to c'at little meat. Give him broth, fruit and 
vegetables. But the main part of the cure is rest, and there 
is to be no moving about at all.” 

Newton took his ilA^ss cheerfully, and arranged for 
John Conduitt take over most of the duties at the Mint. 
Except for weekly visits to the Royal Society, the sick man 
obeyed his doctor’s orders faitlJtully. 

Since he was in pain only occasionally at first, Newton 
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soon found ways of making his enforced rest both pleasant 
and productive. He spent considerable time on the old 
mathematical problem of the moon’s motions; he worked 
with Pemberton on the revision of the Principia\ and he 
occupied himself with the study he loved best - Biblical 
research. 

With the inevitable weakening of his constitution due to 
advancing age, new ailments set in. In 1724, he suffered 
an attack of gout, and soon afterward acquired a hacking 
cough caused by inflammation of the lungs. His doctors 
blamed the polluted air of London for the cough, insisting 
that the patient be removed to the village of Kensington, 
not far from the metropolis. 

Newton objected to the change, bi^t was' finally per- 
suaded. All his life he had disliked moving about; from 
Woolesthorpc to Cambridge to London was tra\ cl enough 
for him. Until late in life, he had steadily refused to make 
the short trip from London to Oxford! It seemed that 
Isaac Newton required a certain physical stability or fixed- 
ness for his work ; the immobility of his body acted as a 
solid fulcrum fi>r the lever which was his mind. 

The change to Kensington appeared to do him good; 
for a short time, most of his pain disappeared. On re- 
covering his clarity of mind, Newton turned to his Bible 
once again. He was now grappling with his last problem - 
the significance of life and,, death. To him, the life men 
know is but a minute part of an itrlmense curve. Newton 
like countless human beings before and after him, puzzled 
over the unrevealed part of the curve. What was its 
nature before the beginning and after the end of the earthly 
fragment ? 
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In February, 1727, he insisted on going to London to 
preside as usual at the weekly meeting of the Royal Society. 
As a result of this exertion, he became violently ill. The 
sick man lingered on, in great pain, while his doctors stood 
by helplessly; during occasional intervals of relief, he 
would call for his books and concentrate on Ins favour! 
studies. 

Isaac Newton died on March 20, 1727, in his eighty- 
fifth year, and was buried in Westminster Abbey several 
days later. His death was regarded as a national loss. 
All England paid tribute to the memory of the genius 
among men who had done so much to enlarge human 
horizons, and who taught mankind how to discover new 
truths. 

To the very end,'Isaac Newton displayed a clMracloristii 
humility toward his own accomplhhmcnts. How he re- 
garded himself and his life’s w'ork is beautifully expressed 
in his own memorable words: 

“1 do not know what I may appear to the w'oild; but to 
myself I seem to have been only like a boy playing on the 
seashore and diyerting myself in now and then finding a 
smoother pebble or prettier shell than ordinary, whilst the 
great ocean of Truth lay all undiscoycred before me.” 
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